ELECIRICAL CO 
NINVUE GI IAG 





N PAGE FIV E: index of articles for 


iP’ duct designers, development engineers and manufacturers. 





Do you have a tough, unusual winding problem? 


Investigate Belden Polyvar 


When you run into some unusually TOUGH winding 


jobs . . . when ordinary winding methods are not satis- 
J ) £ 


factory . . . when you have too many 
rejections with conventional types of 


call a Belden Wire 


Engineer. He knows wire and how to 


magnet wire... 


solve tough winding problems. Perhaps 
Belden Polyvar*.. . 


polyvinyl acetal varnish .. . 


insulated with 
is the 
answer. Belden Polyvar with single 
cotton insulation is a specially tough 


magnet wire that can take it. 


*BELDEN POLYVAR 


is available in magnet wire 


Types F, HF, TF, and QF, 
either plain or in combination 
with textile or paper insula- 


tions. 
eye 


Belden Polyvar is only one of a wide variety of Belden 


insulated magnet wires. If you want to know about their 


individual advantages, a Belden Wire 
Engineer will gladly call and discuss 
them. He knows wire specifications, 
and can pick the best type of wire for 
handling the tough jobs. 

Whatever your winding problem may 
be, take advantage of Belden Wire 
Engineering Service. It saves time and 
money for you... and cuts your over- 


all winding costs. 


Belden Manufacturing Company, 4633 W.Van Buren St., Chicago 44. Illinois 


Belden Magnet Wires 


NATURAL AND SYNTHETIC ENAMEL AND TEXTILE INSULATIONS 
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Wodteng Rolls Like a Gall «+» 


. . . and Pipsqueak O’Shay has just applied that 


a circle of tough steel balls, rolling freely in pre- 
principle in a manner which wins ball games! 


cision-ground raceways, has been the answer to 
That same fundamental fact—‘“Nothing Rolls ™any a 64 Million Dollar Question. : 
Like a Ball’ —is the difference between ball bear- We believe no other bearing has 
ings and any other type bearing. Throughout war ; as many —and varied —advantages 
and industry, New Departure Ball Bearings are MQ as the ball bearing. Particularly the 
proving their unique fitness for our new world of ” ball bearing backed by the technical 
higher speeds and heavier loads. ao 


Ss skill and the wide experience of 
For the simple device of carrying the loads on Y 


New Departure. 3377 


There is more for you in a New 
Departure ball bearing than steel 


Depanrebellbecringthanseel = A EW DEPARTURE 


eering and a desire t> serve are 


, BALL BEARINGS 
tangible plus valves. 


NEW DEPARTURE e DIVISION CF CENERAL MOTORS + BRISTOL, CONN. © Branches in DETROIT e CHICAGO + LOS ANGELES and Other Principal Cities 
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9 FEATURES SPEED YOUR PRODUCTION 


y Production in our own FE ‘ 
' factory assures uniform 4 ee a ee 7 Large Sesortment of 
Quality and delivery. tin iemtenten fit every Standard sizes meets 
ot. 
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y every normal 
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OTHER IMC PRODUCTS 
Vartex Varnished Cloth and Tapes —Varslot Combi- 
nation Slot Insulation — Varnished Silk and Paper — 


Fiberglas Electrical Insulation — Manning Insulating a 

Papers and Pressboards — Dow Corning Silicones — MA ML FACTU RERS CORPORATION 
Pedigree Varnishes — Dieflex Varnished Tubings and 

Saturated Sleevings of Cotton and Fiberglas — Hard : * CHICAGO 6 *& CLEVELAND 14 
Vulcanized Fibre and Fishpaper — Laminated Bakelite 565 West Washington Blvd. 1005 Leader Building 
— Adhesive Tapes — Asbestos Woven Tapes and ’ 


Representatives in 
Sleevings — Cotton Tapes, Webbings, and Sleevings, MILWAUKEE 2: 312 East Wisconsin Avenue MINNEAPOLIS 3: 1208 Harmon Plece 
end other insulating materials. DETROIT 2: 11341 Woodward Avenve PEORIA 5: 101 Heinz Court 
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for TOP PERFORMANCE 


Dexco Appriance Morors are statically 


and dynamically balanced for smooth oper- 
ation under all operating conditions. Ex- 
haustive efforts are made in our testing 
laboratories through exacting checks with 
costly precision instruments to make 
these small motors star performers ...eco- 


nomical to operate... enduring in ser~ice. 


eee ARR eg ALL 


ELECTRICAL MANUFACTURING 


You will never find a use for one of these 
remarkable little motors as tough in its 
demands as the torturous tests which we 
give them to prove their stamina. What- 
ever your need in fractional horsepower, 
a Delco Appliance motor can be miade to 
fit it. Detco AppLiANcEe Division, Gen- 
eral Motors Corporation, Rochester, N.Y. 


FRACTIONAL 
HORSEPOWER 
MOTORS 





FIELD OFFICES IN NEW YORK 
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Modern, large capacity 
equipment, skillfully 
operated and carefully 
supervised, assures 
quantity with quality. 


... to deliver molded oil-paper 
capacitors . . . in quantities 
more than ample for your 
needs... and in exact agree- 
ment with American War 
Standard C75/221 . . . is af- 
forded by batteries of these 
dual-77-cavity monsters. Fed 
with oil-impregnated, alumi- 
num-foil-wound, non-inductive 
sections and pre-forms of mica- 
filled phenolic,these huge presses 
are continually pouring forth 
capacitors of uniformly high qual- 
ity with the consistency of charac- 
teristics for which-Tobe products 
are famous. 


So, however great may be your con- 
sumption of molded oil-paper capaci- 
tors, Tobe can deliver them in vol- 
ume. Capacitance ranging from 1000 
to 50,000 mmfd: working voltages 
from 120 to 800 volts d-c: shunt re- 
sistance as high as 40,000 megohms 
at 25°C: power factor as lowas 0.004 
at 1000 cycles: and moisture seal 
that meetsall thermal cycle,immer- 
sion, and humidity requirements. 


CITY * CHICAGO * DETROIT * GLENDALE, CALIFORNIA 
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design with magnesium 


FABRICATED IN ALL USUAL FORMS 
1—SAND CASTINGS 

2—PERMANENT MOLD CASTINGS 

3—DIE CASTINGS 

4—ROLLED SHEET, PLATE, AND STRIP 


5—EXTRUSIONS: ROD, BAR, TUBING, AND 
SPECIAL SHAPES 


6—FORGING: PRESS AND HAMMER METHODS 


7—FORMED BY BENDING, DRAWING, PRESS- 
ING, AND SPINNING 


JOINED BY ALL COMMON METHODS 
RIVETING 

GAS WELDING 

ARC WELDING 

SPOT WELDING 


FLASH WELDING 


DESIGN NOTES ON FORMING (No. 7) 


Methods employed for forming magnesium compare with those used for other 
metals. Magnesium, however, is usually formed at elevated temperatures— 
offering several advantages over cold working. Magnesium parts are usually 
formed in a single operation—there is no need for repeated annealing and 
redrawing. Thus not only is time cut in making the part, but the need for addi- 
tional die equipment for drawn parts is eliminated. Hot forming also permits the 
reduction of allowances for spring-back. When forming at 600° F. no spring- 
back allowance is necessary. At lower temperatures, allowances depend upon 
the type of alloy, thickness of material, radius of bend and forming temperature. 


Magnesium Alloy sheet can be blanked, punched and sheared much the same as 
other metals. Complete data on these and other operations are available to you. 


DOW'S LONG EXPERIENCE WITH MAGNESIUM IS AVAILABLE TO YOU—COWSULT WITH DOW 


ELECTRICAL MANUFACTURING 





—deep drawn parts in one operation 


ia EN a | “Se ag 





no need for repeated annealing and redrawing 
no need for additional die equipment 


Here’s another of those magnesium fabrication advantages that helps 
make this lightest structural metal so important to manufacturers: 
You can produce deep drawn parts in a single operation, saving 
both time and equipment. 
DRAW ON 29 YEARS' The aircraft industry, among others, is thoroughly familiar with this 
EXPER'ENCE technique. Plane manufacturers are putting out engine oil tanks, 
Your fret step taveand applying these- nose spinners, wheel dust covers, hub caps—any number of similar 
: parts—by deep drawing magnesium in one operation. 
important advantages in your own : . . a P ’ 
shop should be to get in touch with | With this hot forming method it's common to draw cylindrical cups 
Dow. During its 29 years’ experience to a depth of 1.5 times their diameter in a single draw—with a re- 
in the magnesium field, The Dow duction of 60 to 65 per cent. To get similar results in cold drawing 
Chemical Company has compiled a __ Steel, it would be necessary to draw to a larger diameter, anneal, 
wealth of engineering data now yours and redraw several times. 
to draw upon. Just contact the nearest When you design deep drawn parts, design with magnesium—and 
Dow office. do the job in one operation! 


MAGNESIUM 


THE METAL OF MOTION 





MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York e Boston,e Philadelphia e Washington e Cleveland e Detroit e St. Louis « Chicago e¢ Houston ‘* San Francisco « Los Angeles ¢ Seattle 
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VesCoumenb ws ALL prostems oF RECONVERSION 


Utilities, manufacturers and maintenance 
contractors will find, within the broad 
WESTON line, instruments specifically 
suited to all problems of electrical recon- 
version . . . whether they involve quick 
repairs, rewiring for heavier loads, reloca- 


laboratory installations, improved light- 
ing, as well as for all electrical and elec- 
tronic maintenance needs. Literature, or 
engineering cooperation on any instrument 
problem, is freely offered. Weston 
Electrical Instrument Corporation, 582 


tion of equipment, new testing stands or Frelinghuysen Avenue, Newark 5, N. J. 


(MODEL 785) INDUSTRIAL CIRCUIT TESTER 
... the most versatile portable tester for 
laboratories, and plant maintenance, 
where an ultra-sensitive instrument is re- 
quired. Provides 27 AC and DC voltage. 
AC and DC current, and resistance ranges. 
(de sensitivity 20,000 ohms per volt.) 


{MODEL 796) INSULATION TESTER . . . 

-@ direct-reading self-contained resis- 
tance tester that eliminates hand 
cranking. Tests up to 200 megohms at 
test potential of 350 to 500 volts dc., 
current at terminals only a few micro- 
amperes. Ranges 0-20-200 megohms, 
full scale . . . 0-.5-5 center scale. 


(MODEL 697) VOLT-OHM-MILLIAM- 
METER 

... combines a selection of AC and 
DC voltage, direct current, and re- 
sistance ranges in a pocket-size 
meter. Ideal for maintenance testing 
and inspection needs. 


(MODEL 633) AC CLAMP AMMETER 
. .. for quick, easy current measure- 
ments on insulated or non-insulated 
conductors. The clamping jaws are 
simply clamped around the con- 
ductor, and readings taken. Circuits 
are never disturbed, A real time 
-. saver in electrical maintenance. 


PANEL AND SWITCHBOARD IN- 
STRUMENTS . . . available for all 
AC and DC requirements, in all 
types, sizes and ranges. The com- 
plete line is fully described in the 
WESTON Panel Instrument bulletin. 
Send for your copy, 


(MODEL 703) SIGHT METER 
. . . direct-reading, pocket size 
meter calibrated to measure 
light values in foot-candles, 
or by seeing tasks. Equipped 
with the WESTON VISCOR* 
filter, it measures all light 
values direct, without correc- 
tion factors. 


(MODEL 430) AC AND DC TEST IN- 
STRUMENTS . . . combine depend- 
ability, ruggedness, compactness 
and scale readability. Equipped with 
hand calibrated, mirror scales. 


‘ Available-for AC and DC require- 


ments, and as DC and single-phase 
AC Wattmeters. 


Meston 


ALBANY * ATLANTA * BOSTON * BUFFALO * CHICAGO * CINCINNATI * CLEVELAND * DALLAS * DENVER * DETROIT * JACKSONVILLE * KNOXVILLE * LOS ANGELES * MERIDEN 
MINNEAPOLIS * NEWARK * NEW ORLEANS * NEW YORK * PHILADELPHIA * PHOENIX * PITTSBURGH * ROCHESTER * SAN FRANCISCO ° SEATTLE * ST. LOUIS * SYRACUSE 
in Canada, Northern Electric Co., itd., Powerlite Devices, Ltd. 


ELECTRICAL MANUFACTURING 





















“Under any name 
it’s a Fine Product’. .. says Romey 





When you order Rome Synthinol © 
Thermoplastic Insulated Wires, 
the new type designation for 
SN, for dry locations, is now T, 
and SNW, for wet locations, has 
been changed to TW. 


These insulations combine a 





wide range of advantages, such 
as high resistance to moisture, 
acids, and corrosion, excellent 
dielectric strength, toughness. 





The finished wire is free strip- 


SALES OFFICES ping, is available in many bright 












NEW YORK LOS ANGELES ° ° ° 

60 East 42nd Street, Zone 17 327 East 4th Street, Zone 13 colors, is small in diameter, and 
Phone — Murray Hill 2-6590 Phone — Mutual 5093 7 
CHICAGO DETROIT has a smooth and lubricated 
208 S. Jefferson Street, Zone 6 New Center Bldg., Zone 2 f r 

Phone —Randolph 6936 Phone—Trinity 2-7578 surface for easy pulling. 
PITTSBURGH WASHINGTON. 

2537 Koppers Bldg., Zone 19 14th & N.Y. Ave. N.W., Zone 5 " 

Phone — Atlantic 0816 Phone —National 3934 We will gladly send samples 
PHILADELPHIA ROSTON . 

Broad & Arch Streets, Zone 7 Box 63, Marshfield Hills and price sheets. 

Phone—Locust 7743 Phone — Marshfield 4] ° 

CLEVELAND 


850 Euclid Avenue, Zone 14 
Phone—Cherry 5957 
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a PLEASANT™ 


RELATIONSHIP 


One of the many jobs being turned out at Imperial Molded is this 
worm assembly for RCA, It involved a number of interesting prob- 
lems. Perfect spiral threads had to be maintained, with no parting 
line . . . positioning of insert had to be concentric . . . close accuracy 
was essential. 


Produced under difficult wartime conditions, the service rendered 
was the subject of a fine letter of appreciation from RCA, who says 
“. .. we are now looking forward to the next time when RCA and 
Imperial can get together on some additional business”—truly a fine 


beginning of a pleasant relationsbip. 


Imperial Molded is building many such relationships through the 
solution of tough molding jobs. Many of these jobs have resulted in 
new advances in compression molding techniques from such angles 
as handling of inserts, molding of threads and holding close accuracy 
on a commercial basis—advances which will aid materially in solving 
your tough molding jobs after the war! 


@ Bulletin K-200—with its helpful 
comparative table on the charac- 
teristics of various compression 
molded plastics and a brief picture 
story of how the Imperial molding 
plant operates—will be gladly sent 
on request. 


IMPERIAL MOLDED PRODUCTS CORPORATION 
2921 West Harrison Street, Chicago 12, Illinois 


ers 


RCA VICTOR DIVISION 
or 
A010 CORPORATION OF amEBICA 


200 Soum Rooses Sreser 
Bioominsron Inoana 


Chicago 12, Illinois 

Attention: Wr, L. 3. Amrine 

Dear Mr. Amine: 

Now that our AVT-112 job is completed, we would like to us 
means to express our complete apprecietion for the exce 

your company performed in keeping us sunplied with the two wora 
Assemblies, We realize that at tines we must have been very 
annoying to you by asking thet you do next to the impossible, 
even though the inserts were being supplied to you in ema 
quantities, 

I recell writing to you at the beginning of this job « pressing 
. joine thet the worm assembly would be the ogiantag @ 

pleasant relationship between our two companies, and I am sae 
to ow that we are now looking forward to the next time when PCA 
and Imperial can get together on some additional business. 
Thanke agein to you, "r. amrins, as well es Wr. O'Net) and ir, 
Schmidt for your complete cooperation. 


Youre very truly, 
J+ 8, Davidson 


Buyer 
Bloomington Forks 


YOUR MOLDING JOBS 
OF TOMORROW 


Successful molding of intricate 
war parts today points to solu- 
tions for your tough molding jobs 
of tomorrow. While today the fa- 
cilities of Imperial Molded are 
being devoted “all out” to war 
jobs, tomorrow the new develop- 
ments in molding techniques will 


‘be available for your products. 


ELECTRICAL MANUFACTURING 
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For Display Coolers 


FOR THE IMPORTANT 
COMPETITIVE MARKETS: 


Tie meus: : F TMC mi ties 


MICROMOTORS, DYNAMOTORS, 
CONTROLLERS and BLOWERS TYPE H DC 


T-123 AC 


O reconversion problem here. The 
N same fine Redmond products that met 
the challenge of war will continue to roll 
off our assembly lines. They’re products | 
Ji of nineteen a of ee and —— eae 
WY yy ization in the mass production of sma = 
nae Cal motors for a wide variety of applications. a 
pablo nurncabs Long life, dependability, smooth operation, 
high efficiency, adaptability and neat ap- 
pearance have all been painstakingly built 
into every Redmond product. In designing 
your new products take advantage of 
Redmond’s experience in competitive mar- 
kets. Write today for information. 


TYPE L AC Shaded Pole AC Micromotors are built in TYPE D DC 
sizes up to 1/25th hp. for continuous duty, 
and light weight DC types up to 1/20th hp. 


Kedmond COMPANY, inc. 


OWOSSO, MICHIGAN, U.S.A. 
sae 
_» \ 


2 {( BN) o-- 


TTC irs 


Composite view of 
Redmond facilities  » 
ele 


M = CONTROLLERS r ges BLOWERS 
Tey ma le Pe a Te 
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e No other Size 00 Contactor has all the 
advantages which have been designed into 
this new Type Q. Compactness has been 
achieved at no sacrifice of accessibility. 
Ali terminals, in addition to being acces- 
sible and conveniently located for individ- 
ual or group mounting, have provision 
for two wiring clips. A new type of contact 
bar and guide is one of several construction 


a 


RATINGS 


600 Volts A.C. Max. 
10 Amperes Open 
9 Amperes Enclosed 


details which assure substantially increased 
life. Double-break, silver contacts can be 
readily replaced if and when prolonged 
service makes replacement necessary. 

Tyre Q Contactors are suitable for mount- 
ing on steel panels—are available with two 
to six poles in any combination of normally 
open and normally closed contacts. 


a 


COMPANY 


DETROIT 


MILWAUKEE LOS ANGELES 


ELECTRICAL MANUFACTURING fAt 








WANTED IN SIZE 00 CONTACTORS 


SQUARE D’s NEW TYPE @ 
BRINGS NEW FLEXIBILITY 









EASILY CHANGED 
FROM NORMALLY 
OPEN TO NORMALLY 
CLOSED 


-LONGER LIFE-PLUS! 


ei 


ee 


Normally Open Contacts 





to be inverted 


Four pole contactor. Same Six pole contactor. Same A -— ) 
block used for two and three block used for five pole type. oo ft I p 
pole types. vt C] 
p<. RONG es “¢'\|p ie! 
NO ADDITIONAL PARTS NEEDED - As shown in the Movable Contact Assem- 4 
sectional views at the right, any pole can be easily bly removed and ready , 


changed from normally open to normally closed or 
vice versa. (The contact pressure is the same on nor- 
mally open and normally closed contacts. Thus, both 
can be used to full capacity.) Simply remove the mov- 
able contact assembly, turn it over and reassemble. 
No additional parts are involved. Stock contactors can 
be changed, easily and quickly, to meet special re- 
quirements. 

















@ See your nearby Square D Field Engineer for further details, or 
write for Bulletin 203. Square D Company, 4041 N. Richards Street, 
Milwaukee 12, Wisconsin Es 


N 





jormally Closed Contacts 
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Kovar, the alloy that seals to glass, available 
as wire, rod, tubing, strip or foil 


\ 


with KOVAR~-Glass 


LLUSTRATED are some of the various forms in which Kovar 

—the alloy that seals to glass— is available from STUPA- 
KOFF. Kovar—a cobalt, nickel, iron alloy, was developed spe- 
cifically for sealing to hard glass and has been used commercially 
for that purpose since 1936. 

Kovar forms a seal to hard glass through a heating process, 
in which the oxide of Kovar is dissolved into the glass. The result 
is a pressure and vacuum tight seal, effective under all atmos- 
pheric conditions. 

To manufacturers equipped for glass working, STUPA- 
KOFF supplies Kovar as wite, rod, tubing, strip or fabricated 
into cups, eyelets, leads or special shapes. 

Completed seals are available as terminals with single or 
multiple, solid or hollow electrodes which can be quickly and 
easily soldered to a metal container. STUPAKOFF also manu- 


factures meter windows, gauge glasses, graded seals and seals for 
Kovar fabricated into cups, 


special applications. 
seirer ; ‘ — . eyelets and special shapes 

STUPAKOFF engineers will be glad to assist in developing , . , 
Kovar-glass hermetic seals for your product. The booklet, ‘‘Kovar 


—The Ideal Alloy for Sealing to Glass,’’ will be sent on request. 


* %*& Buy More Bonds * *® 


Kovar-Glass meter 
windows, gauge glasses, 
and special seols 


Complete Kovar-Glass terminals with single 
or multiple, solid or hollow electrodes 


* TRADE MARK 337962 REGISTERED IN U. S PATENT 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
Products for the World of Electronics 


“FOR GREAT 
ACHIEVEMENT” 


ELECTRICAL MANUFACTURING 
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Cut into a roll of Lexel insulated wire, 
anywhere, and you'll see for yourself how 
perfectly the conductor is centered within 
the insulation. The helically-wound, heat- 
bonded tape effectively bars leakage losses 
and dielectric failures in a wide variety of 


low tension installations. 


Other Lexel characteristics, contributed 
by its cellulose acetate butyrate base, in- 
clude high dielectric strength and insula- 
tion resistance and low moisture absorp- 


tion. It is noncorrosive. All these qualities 


“LEXEL” is a registered trade-mark of The Dobeckmun Company. 


TAPE 


are provided with about 25% less bulk and 
weight than ordinary primary insulation. 

Ask for test data on Lexel tape for in- 
strument, control, lead-in and hook-up 
wires, electronic and communication cir- 
cuits and similar uses. Quick deliveries on 


priority orders. 


CUSTOM-MADE INSULATION 


As a regular service, Dobeckmun engineers also 
develop laminated insulation products, custom- 
made to special purpose specifications, such as 
slot cell and phase insulation for motors, insula- 
tion for shipboard cables and other uses. It your 
requirements are ynusual, call on us, 
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- PROTECT IT WITH MPM FILTRATION 


SM 


Sn 


Take this Diesel injector nozzle as an ex- 
‘ ample. The fine orifices in the spray tip are *MORAI NE 
. precision-drilled to exact tolerances to insure POROUS METAL 
proper fuel injection. Yet unless these ori- 
a EF. fices are safeguarded against clogging or A unique material of powder 
enlargement by harmful particles in the metallurgy, fabricated into effi- 
fuel, the benefits of precision manufacturing are lost. cient shapes and providing con- 
To filter out these harmful particles, a Moraine Porous Metal trolled porosity for these functions: 
filter element—bonded to a metal washer—is designed into Filtration e Separation e Diffusion 


the injector. It removes particles whose largest dimension is Flow Control ¢ Flame Arresters 
001” to .002” ... traps in its tortuous flow passages particles 


which would pass through the finest commercial screen. Vents or Breathers 





Other types of applications for MPM filter elements include 
protectién of precision moving parts against dirt in the 


lubricating or actuating fluid—precision mechanisms that , 
are susceptible to dirt in the air—any product involving cso 
the flow of liquids, gases or air in which fine filtration or ’ 


separation is required. 


Where product performance depends on maintaining the 
accuracy of machined parts, Moraine Porous Metal has a lot 
to offer American industry. 


KEEP YOUR BONDS—AND KEEP. BUYING 


MORAINE PRODUCTS >: or GENERAL MOTORS 


DAYTON, OHIO 


ELECTRICAL MANUFACTURING 




























NEW YORK 
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Until You H 





















Check all the “bugs’”’ 
product a dud... and don’t overlook the wire! 
A very simple case in point occurred not long 
ago when a designer ordered some wire to run 
through a channel in a rotating spindle—and the 
spindle, weakened by the over-large channel re- 
quired to accommodate the wire, fractured dur- 
ing operation tests. A perfectly adequate 
thin-walled, small diameter wire which we 
recommended solved the problem. 

Cancel the possibility of product-breakdown 
and wire-failure by checking your trouble § 
factors and specifying wire that will guaran- Y 
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A few of the 125 different wires, cables and cords developed by Rockbestos to meet severe or unusual operating conditions. 













vents Wire-Failures 


of permanently insulated wires, cables and cords 
includes 125 different standard constructions, 
ranging from No. 22 AWG Radio Hookup Wire 
to 5000 volt Power Cable, resistant to heat, 
flame, cold, moisture, oil, grease, corrosive fumes 
and alkalies—and for unusual applications Rock- 
bestos Research will be glad to go to work 
on a “special” for you. 

For engineering assistance on your wire 
problems, write the nearest branch office or: 
ROCKBESTOS PRODUCTS CORPORATION 
814 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS RESEARCH Solves Difficult Wiring Problems 


The Rockbestos line 
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Prelubricated ball bearings, now standard on 
Westinghouse CSP Motors up to 3 hp, require 


lubrication only after five years’ or more service 


Westinghouse Type CSP Motors, 3 hp and below, bought 


in 1945, will not require lubrication before 1950. Think of it! 
Five years of operation ... 24 hours a day :: . with no 
attention whatever to lubrication. In 1950, inspect bearings. 
If greasing is needed—a simple disassembly job—and the 
motor is all set to run until 1955. 

These prelubricated sealed ball bearings have been 
thoroughly field-tested in textile mills and in built-in 
machine tool installations. Early installations are still 
running on the original grease after seven years’ service. 

CSP motors may be mounted in any position, including 
the vertical. Wherever Class A insulation is applied, at 
least five years of operation without greasing may be 
expected. Applications in higher than normal ambient 
temperatures may require modified design. 

For complete information, ask for DB-3100-CSP at your 
Westinghouse uitiee. Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Pennsylvania. J-21326 
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pears on the end bracket 

motor up to frame 225. 

ssurance of smooth opera- 

g bearing life, and low 
nance. It also means: 


No grease seepage into windings. 


No unreplaced plugs. 


jo costly lubricating schedules. 
grease contamination. 
. “skipped” bearings while 
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Precision Workmanship + Engineering Know-How 


=CONTACT PERFORMANCE 


HE constant factor in this equation is Mallory—known as Contact Head- 

quarters by manufacturers of relays, industrial controls, business 
machines, domestic appliances, circuit breakers and other electrical and 
electronic equipment. 


Precision workmanship at Mallory results from the experience which skilled 
men and women have gained in working with precious metals and special 
alloys. For instance, depending on the method most suitable for a specific 
assembly, they can torch, furnace, induction or resistance braze, silver 
solder, spot projection or flash weld, spin, rivet or stake contacts to sup- 
porting members. 


Mallory engineers and metallurgists have 22 years of accumulated “know- 
how” in designing contacts and contact assemblies and in developing special 
materials such as Elkonium* and Elkonite*. They have created more than 
5000 designs for individual contacts and complete assemblies. 


Before your electrical or electronic equipment designs are blueprinted, con- 
sult Mallory engineers about contacts. Facilities are available for big produc- 
tion or small orders covering contact assemblies, individual contacts, or 
contacts joined to studs, springs, arms or brackets furnished by you. 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Reg. U.S. Pat. OF: for electric contacting elements. 
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Repair rivets for valves must combine 
close tolerances with great strength. So 
Scovill extrudes them from brass slugs 
. « « & One-operation process to meet 
specified tolerances at low cost. 

Structural components of aircraft 
frames must combine maximum strength 
with minimum weight. So Scovill, with 
typical versatility, makes the hook- 
shaped part of aluminum alloy ... 
partly by hammer forging and partly by 
die pressing to maintain close tolerances. 


SCOVILL FORGINGS 


for close tolerances and extra strength 


Whenever you have a problem in 
metal parts production, follow the lead 
of more than 3,000 firms who have found 
that Scovill usually produces better 
metal parts at the same price or equally 
good at lower cost. Let Scovill apply to 
your forgings the ingenious designing 
and top-notch die-making that have 
earned for Scovill the title of “‘Masters 
of Metal’”’. 

Scovill’s ability to produce for you the 
one right forging from the one right metal 


Please sen@ me a free copy of “Masters of Metal” booklet de- 
scribing your facilities. I am interested in the metal forgings 


applications checked. 


[] Valves, Torch Heads, Regulators, for compressed 
(-] Household Appli- 
(] Plumbing Goods (valves, etc.) 


inders, Welding and Blow Torches, etc. 
ance Parts 


Forgings Division 
s cyl- 
(_] Industrial 


Instrument Parts [_] Aircraft Parts [_] Communications Equip- 


ment Parts [] General Electrical Product Parts [_] Fire Extin- 
(_) Oil Burners [] Band Instruments 


{_] Cameras 
Other applications 


guishers 
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Company 


Address 


is proved in the free booklet, “Masters 
of Metal’. Fill in the coupon below and 
mail it today. 


MANUFACTURING COMPANY 
WATERBURY 91, CONN. 


18 Mill Street, Waterbury 91, Connecticut 





nt 1400 


Line Frequency —cycles per second 


PRC) eel Met Tae alls 
represents a real advance in the art of motor 
engineering. It is typical of the abilities of Eastern 


Air Devices where unusual research, engineering, 


tool making and production skills combine to Pa 


special products for which no specifications exist. 


Ca male alata: Melee) mal: (eee 


EASTERN AIR DEVICES, INC. 


585 Dean Street + Brooklyn 17, N. Y. 


An Affiliate of The Fred Goat Co., Inc., Est. 1893 


MANUFACTURERS OF CONTROL DEVICES AND COMPONENTS FOR ELECTRICAL, ELECTRONIC AND MECHANICAL APPLICATIONS 
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HAS MADE AVAILABLE 
TO FORMICA: 


@ Better Fibre Bases Such as Glass 
@ Better Resins 
@ Better Production Methods 


@ Better and More Accurate Test 
_ Information 


ORMICA'S service to the electrical engineer and the electrical 
manufacturer, under the pressure of war research, has im- 
proved more rapidly during the past few years than usual. 


New fibre bases such as glass have made possible high frequency 
insulation of excellent quality—comparable for many purposes 
to ceramics—which can ke readily machined—which is easily 
workable in production. 


New resins such as melomine have intensified the useful qualities 
of many Formica grades. 


Infra-red treating machines, electronic heat for curing thick sec- 
tions, new types of tube rolling machines, are features of newly 
developed equipment that make possible better quality in greater 
volume. 


A large investment in the most modern testing equipment has 


enabled the Formica laboratory to give more accurate, detailed 
: and valuable answers to the engineer's questions regarding the 

exact physical and chemical characteristics of the material. 

Why not make use of this exceptional equipment for service? Send 

in your inquiries. 


THE FORMICA INSULATION CO. © 4638 SPRING GROVE AVE. © CINCINNATI 32, OHIO 
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GRAPHITED BRONZE BEARINGS © For those Hard-to-Lubricate jobs. © Write for Bulletin. 


For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


aeeen hi BROOK OIL-LESS BEARING COMPANY 


1883)Manufacturersof COMPO Oil-Retaining Porous Bronze Be 


Pane ne 

tered Iron Bearings and Parts * BOUND BROOK Graphited Bronze Bearings 

ated Hard Wood Bearings*PlainBronzeBearings*BronzeCastings 
and Manufacturers of Metal Powder Parts Since 1923 


Main Office: Bound Brook, N. J. * 1255 Book Bidg., Detroit 26, Mich. © 190! Santa Fe Ave., Los Angeles 21, Cal. 
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How to Keep a Signal... “Bi 


“Land here!” “Patrol there!” “Base deflection—Right 321!” These 
are the “busy” signals of warfare. And it’s the job of the Signal 
Corps to keep these vital communications crackling back and forth 
with a minimum of delay. 


Their task is made easier because of the design and manufactur- 
ing skill behind the equipment in use today. Look at the receiver 
cases of INSUROK, molded to close tolerances by Richardson for the 
Rola Company, Inc., Cleveland, Ohio. These cases contain the 
delicate hearing mechanism of headsets made by Rola for use by 
our armed forces everywhere. 


_ Notice the inserts, threads and holes in the cases illustrated. This 
is precision molding...all done in one operation...and is typical of 
the work we do daily with INSUROK for a wide variety of intricate 
industrial applications. If your product... present or planned... 
calls for the use of a moisture-resistant, light weight, dielectrically 
and mechanically strong plastic part—write Richardson Plasticians 
today for the full story about INSUROK— Molded and Laminated! 


The RICHARDSON COMPANY 


ELROSE PARK, ILL NEW BRUNSWICK. N. J FOUNDED 1868 INDIANAPOLIS 1. INO LOCKLAND, CINCINNATI 15 OHIO 
DETROIT OFFICE: 6-252 G. M. BUILDING. DETROIT 2, MICHIGAN NEW YORK OFFICE: 75 WEST STREET. NEW YORK 6.N_Y 
CLEVELAND OFFICE: 326-7 PLYMOUTH BLDOG., CLEVELAND 15, OHIO 
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The Problem: 


Rocket propellant charges 
are molded into the desired cross-section 
form (circle, cross, etc.) by forcing the 
material through correctly shaped dies. 
These extrusions are then cut to specified 
lengths. Before molding, the powder-mix 
must be accurately and uniformly heated 
— without overheating or underheating 
any portions. 


Original Method: Mix was heated in an 
oven, usually while in cylindrical rolls 
about 10” in diameter. The time required 
to meet temperature specifications varied 
from 12 to 48 hours. 


The Electronic Method: Rolls are placed be- 
tween flat metal plates. High-frequency 
power, provided by RCA Electron Tubes, 
passes from plate to plate through the 
rolls, generating heat within the powder 
and heating it uniformly all the way 
through in less than 10 minutes—144 times 
jaster on the average than the old method. 


How lt Works: Power for this process comes 
from standard RCA electronic generators, 
each of which is rated at 15,000 watts out- 


15-kw RCA Electronic Generator provides power 
for powder drying 


put. These units are simply electron-tube 
oscillators (similar to those in radio trans- 
mitters), which change 60-cycle commer- 
cial power into power at a frequency of 
approximately 10 million cycles per second. 
When this high-frequency power is passed 
through a dielectric (non-conducting ma- 
terial), such as the powder, it instantly 
generates heat uniformly throughout the 
material. 


TO 
ELECTRONIC 
GENERATOR 


R-f power passing between plates and through powder generates heat 


Advantages of Electronic Heating of Non-Con- 
ductive Materials: Electronic heat can be 
controlled precisely. Heating is instantane- 
ous when the power is applied, and stops 
instantly when the power is shut off. 


General Advantages: Because there is .no 
variation of temperature throughout the 
material, warping is minimized. Since heat 
is generated directly in the material to be 
heated, there is no warm-up time, and 
no heat is wasted as in the case of ovens, 
furnaces, steam-platens, and other heat- 
transfer devices. 

With materials, such as thermosetting 
plastics, that set with the application of 
high temperature, the quick heating pos- 
sible with electronic heating permits 
greater workability and results in fewer 
rejects. Production-line techniques can be 
employed, cutting processing time from 


THE FOUNTAINHEAD OF MODERN TUBE 
DEVELOPMENT IS RCA 


days or hours to minutes—in some cases to 
seconds, 


Turn to Electronics for Solution of Your Own 
Problems: If you are interested in elec- 
tronic heating, write to RADIO COR- 
PORATION OF AMERICA, Electronic 
Apparatus Section, Camden, N. J., Dept. T. 
Electron tubes are providing a practical 
solution to hundreds of diversified manu- 
facturing problems—process-control, ma- 
chine-control, heat-treating of metals, 
plant-protection, and a host of others. 
Consult with RCA tube-application engi- 
neers for information or advice on possible 
applications of your own. For examples of 
some of the present-day uses of tubes 
send for the free booklet, “16 Examples of 
RCA Electron Tubes at Work in Industry.” 
Write to RCA, Commercial Engineering 
Dept., Section 62-58K, Harrison, N. J. 


62-6336-58 


Nee PL Ua 


» CAMDEN, N. J 


RCA VICTOR DIVISION 
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Cs sil —These 
1 AUER FHIULLIPS SCKEWS 
are 100% OKI" 


You quit feeding screws to the scrap-barrel, 
when you use American Phillips Screws. You 
will find no burred heads, no broken or 
drunken threads, no crooked or dull oints. 
That’s the way American makes Phillips 
Screws . . . and American's inspectors ae 
sure that’s the way they get to you, individ- 
ually checked for full physical fitness. 


So when a worker picks up an American 
Phillips Screw, that’s the screw he drives 
right then. All he has to do is put it onto the 
4-winged driver, aim it at the work, pull the 
trigger of his gun. No fumbling, no drop ing, 
no straining of nerves and muscles. Every 
American Phillips Screw turns up flush and. 
tight every time, with no snags on the screw- 
head or scars on the work. This unmatched 
speed . . . based on ease of ee and auto- 
matically straight power-driving . . . adds up 
to total time-savings of as much as 50%. Try 
them on one job and you'll see that American 
Phillips Screws always cost least to use. 


AMERICAN SCREW COMPANY 


PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street 
Detroit 2: $02 Stephenson Building 


3 AM ERICAN 
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G.E.’s wide line of Calrod and other Midget 
heaters has helped to simplify the design of many 
e product that has some operating function which 
involves the application of heat. These electric 
heaters are extremely compact, give clean heat at 
low cost, are easy to control, and require practically 
no maintenance. Use them for contact heating of 
metal surfaces; for direct immersion in water, oil, 
or soft metals, such as lead and solder. You can 


WHAT DOES IT 


HEATER TYPE LOOK LIKE? 


/ 


—s 


Straight-length Calrod heater 
(can be formed into practically 
any shape) : 





Calrod immersion heaters 


Cartridge heaters 


Strip heaters 


Fin Calrod heaters—straight or 
formed 








Clean Heat... easy to install...easy to contro 


even cast them into iron and aluminum, install 
them in air streams, or equip industrial ovens with 
them. Very often these heaters are built into machines 
to prevent condensation during periods of idleness. 
Almost any electric heater you want can be found 
in the G-E line. A few popular types are described 
below. For details on the complete line ask for 


Bulletin GED-650B. 


HOW CAN IT 
BE USED? 


Contact heating of metal sur- 
faces; casting into iron and 
aluminum; direct immersion in 
oil, alkaline baths and water; 
air and pipe heating. 


For heating water, oils, and 
alkaline and mild acid solutions, 
etc., in tanks, kettles, metal 


barrels, etc. 
. 


For heating process machinery, 
packaging machines, glue pots, 
compound pots, soldering irons, 
etc. 


For heating process machinery, 
packaging machines, warming 
tables, water baths, drying 
cabinets, roll heaters, etc. 


For air ducts, unit heaters, and 
processes that require heated 
air blasts. 


WHAT CAPACITIES 
ARE AVAILABLE? 


\ 


Up to 10 kw or more. Up to 
250 volts. Up to 30 ft long. Up 
to 1500 F operating temperature. 


Up to 10 kw or more—t5, 
230, and 460 volts standard. 


Up to 1 kw. Up to 230 volts. 
Diameters from 36 to 14 in., 
length from 1% to 8% in. Up 
to 1200 F operating temperature, 


Up to 1% kw. Up to 230 volts. 
Up to 36 in. long. Up to 1200 F 
operating temperature. 


Up to 10 kw. Up to 600 v. Up to 
10 ft long. Up to 1000 F operating 
temperature. 


GENERAL @ ELECTRIC 
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NEW ... 25-amp 


If you have been looking for 

a small switch to fit in an 

extremely limited space, this 

new G-E 25-amp Switchette 

is the answer. It measures 

only 2 by 13% by 1 inch. It resists corrosion and 
severe physical shock and vibration. Tests have 
demonstrated remarkably long service life. Avail- 
able in three contact arrangements: single-circuit, 
normally closed; single-circuit, normally open; and 
two circuit. Bulletin GEA-4259 gives dimensions and 
complete description. 


Measures 


Fast-changing Pressures 


When the rapidly changing pres- 
sure of a liquid or a gas is 
measured with this electric gage, 
you know you are getting consistently accurate 
readings. G.E. builds electric gages and auxiliary 
equipment for precsures as low as | |b per sq in. 
or as high as 15,000 Ib per sq in. They are com- 
pact, easily mounted, and are ideal for making 
pressure-time curves for steam engines measuring 
transient pressures in hydraulic control systems and 
similar applications. Their sensitivity is easily ad- 
justed to meet varying conditions. 


They’re Built 
to Build In 


The compact construction and 

neat appearance of G-E con- 

trol and signal transformers 

make them “a’ natural” for 

built-in application. Further, if 
your designs call for special mounting or enclosing 
features, G.E. can supply transformers that are 
literally tailored to your application. This is done by 
combining standard transformer parts in any one 
of a variety of ways (all parts, except core and 
coil are optional). Bulletin GEA-1358E. 
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THEY’RE NEW! 


14-INCH panel instruments 


These new G-E panel instruments 
have a body diameter of only 1% 
inches and are less than 1 inch deep. 
Moreover, they weigh less than 3 
ounces. Despite their extreme compact- 
ness and light weight, they are accurate 
to within +2 per cent. These new 
instruments, which are particularly well 
suited to electronics and other com- 
munication devices, are of the internal- 
pivot construction. A high torque com- 
bined with a lightweight moving ele- 
ment assures swift response. Large- 
radius pivots, well able to withstand 
vibration. Good damping makes for 
ease and accuracy of reading, and 
reliable operation is enhanced by large 
clearances. 

Two types of this new G-E small-size 
panel instrument are available. The 
watertight type is for humid atmosphere 
or exposure to rain. It withstands acci- 
dental submersion in water. The conven- 
tional type is for use on equipment that 
will not be subjected to these severe 
conditions. Ask for Bulletin GEA-4380. 


General Elect;; 
Schenectady 5 Section 668-42 
Gentlemen: : 
El owing: Please send me data on the 
~ “peak seaters (Bulletin GED-6508 
Hecate witchettes (Bulletin 425 ’ 
Control ree Gages (Bulletin . 

and $j 

GEA-1358E) ae Transformers 


ane! Instruments (Bulletin GEA-4389) 
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T happens to the best of mechanisms, even 

today. Plans for improvement affect every 
moving part—but the spring. It may have 
worked well enough—it still works. Why 
change it? 


How many items of war equipment can you 


name that are the same as they were three years - 


ago—two years ago—even a year ago? In rate 
of fire—or range of service—or speed of oper- 
ation—to some degree, performance has been 


stepped up. In many cases, this increase has 
been aided and abetted by engineering methods 
applied to the springs and spring materials; 
result, more pep—more power. 


It is important, today, to take advantage of 
every advance in mechanical design. When it 
comes to spring design, let Barnes’ craftsmen 
help you get modern springs with Engineered 
Pep and Power. 


PVT L TE: 


WALLACE BARNES 
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ree Offer !...with a 
(mat) Catch to it ! 


lr you ARE A BUSINESSMAN with a yen 
to know more about plastics, you'll 
want your free copy of this illustrated 
booklet. It tells what plastics will do. 
It even tells what they won’t do. It tells 
how to go about getting complete data 
on your project. It goes on to describe 
production functions from design 
through the finishing stages—and how 
to make use of them. 


As for the designer, the design engi- 


neer and the professional purchaser— 
men who know plastics from living 
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with ’em—there’s something here for 
you, too. Not technical data on design 
or materials—which would only get 
the once-over-lightly treatment in a 
booklet like this anyway. We mean 
information on the kind of. thinking 
and equipment offered by a long- 
established but progressive molder who 
would like consideration as your source 


of supply. 


The catch? Well, after you've read it, 
you may want Kurz-Kasch to figure a 
job for you. Is that bad? We can name 


plenty of manufacturers who don’t 
think so. Fill in the coupon and attach 
it to your letterhead. Get a free copy 
of “A Businessman’s Guide to the 
Molding of Plastics’—and test your 
will power! 


For Over 25 Years Planners and Molders in Plastics 
Kurz-Kosch, Inc., 1419 South Broadway, Dayton 1, Ohio @ Branch Sales Offices: 


New York, Chicago, 


Detroit, Indianapolis, Los Angeles, Dallas, St. Louis, 


end Toronto, Canada e@ Export Offices: 89 Broad Street, New York Cit’. 


(Attach ‘ 
th. 
4 to Feur letierh 
cad 


” Please) 





Is Control of Temperature 
| to + .10° 
Close Enough? 


MICRO 


>> 


SWITCH 


SNAP-ACTION HELPS BURLING 
INSTRUMENTS TO GIVE ALMOST 
E PERFECT CONTROL 


Burling Temperature Controls are designed to give the most accurate 
control of temperatures of cold boxes, low temperature cabinets, tanks, 
ovens, incubators and high temperature furnaces. They are a product of 


the Burling Instrument Company of Newark, N. J. 


" : — : : . : HERE IS HOW IT WORKS 
The basic operating principle of these precise controls is the differential 


expansions of solids. The difference in expansion of the two members is Difference in expansion between out- 
multiplied by a lever which operates a Micro Switch snap-action switch. side tube “A” and inside tube "B” causes 


This switch, in turn, electrically controls the heat supply. lever “C" to contact switch “D.” This con- 
en ; tact electrically controls the operation of 
The almost perfect control indicated in the test illustrated was made in a 


low temperature test oven with an aluminum alloy tube 30” long. The 
small variation would indicate a control as fine as plus or minus .10°. 


the heating element. 


Such control is possible because the precise, sensitive Micro Switch 

action permits a snap from one position to another with extremely small Micro Switch engineers, experienced in 
motion. The operating force required is so small that the slight expan- the applications of millions of these 
precise, snap-action switches to prod- 
ucts for both war and peace, will be 
This application of Micro Switch products is typical of the many uses glad to show you how they can add 
industry has found for these tiny, sensitive switches in thermostats, long life and reliabil- 

ity to your product 

at lower cost. Send 

for the Micro Switch 

Handbook - Catalog 

LET’S ALL BACK THE ATTACK Ee BUY EXTRA WAR BONDS No. 60 today. 


sion of tube is ample. 


gages, and fine instruments of many types. 


© First Industrial Corporation AN 


Ce; idea! The basic switch is a thumb-size, 
bs MARK , feather-light, plastic enclosed, pre- 

M Ic R M by 5 = cision, snap-action switch, under- 
. TRADE WITCH am % writers’ listed and rated at 1200 


A V. A., at 125 to 460 volts a.c. 
A DIVISION OF FIRST INDUSTRIAL CORPORATION " Capacity on d.c. depends on load 


charecteristics. Accurate repro- 

Freeport, Illinois, U.S.A. Sales Offices in Principal Cities ducibility of performance is main- 
tained over millions of operations. Basic switches of differ- 

ent characteristics are combined with various actuators and 

metal housings to meet a wide range of requirements, 
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CHANGE FALTER 8. 
MILES, OF 150 


Where gages must resist vibration, high temperature and corrosion 


Deep in the engine rooms of destroyers and other Naval craft, 
diesel engines drive propeller shafts, generators, pumps and 
compressors. Service demands are severe, with all of the many 
indicating gages subject to high temperatures, jarring vibra- 
tion and often to heavy concussion from topside salvos. 


Working parts of such gages must resist corrosion and fatigue 
... must be precision-made to retain accurate calibration over 
long periods of rough usage. That’s why Anaconda Brass was 
specified by “Rochester” for diaphragms and action plates—in 
the composition, thickness, finish, temper and extremely close 
tolerances necessary to meet exacting fabricating requirements. 


The American Brass Company has had a great deal of experi- 
ence in supplying Brass and other Copper Alloys in strip, sheet, 
wire, rods and tubes for gages and other precision indicating and 
recording instruments. Our Technical Department will wel- 
come the opportunity to work with you in selecting materials 
most suitable for producing this type of equipment. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 





headers, flanges and mounting brackets—is made 
of Everdur* Metal, carbon arc welded with Ever- 


dur rod, resulting in a strong, leak-proof, corro- 


Light weigh 
ig f weig f, sion resistant, lightweight assembly. 


stren th AN D ; Every day new uses are being found for Ever- 
a dur Metal, The American Brass Company’s Cop- 
per-Silicon Alloy. And among the reasons are 


w . : 
corrosion resista nce these: Everdur is regularly supplied in compo- 
e ts UZ /, / . sitions suitable for either hot or cold working and 
ttt is readily fusion welded with rods of similar com- 
position by the oxy-acetylene torch or carbon 

EWerdur Atiuclie arc. Furthermore, to facilitate fabrication, Ever- 


dur is produced in practically all commercial 
forms—sheets, strips, plates, wire, rods, bars, 


shafts, tubes, shells, pipe, hot pressed forgings, 


This is the main oil tank in the hydraulic control casting ingots, drawn shapes and special prod- 


mechanism of a 5” U. S. Navy Gun. These units, 
8” x 12” x 40” long, are being built by Alloy Fab- 
ricators Division of The Robinson Foundation, 
Inc., Perth Amboy, N. J. and operate under pres- 
sure using oil as the hydraulic medium. The en- 


ucts. We’ll be glad to answer your inquiries on 


Everdur Metal 
* Reg. U.S. Pat. Off. 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 

Subsidiary of Anaconda Copper Mining Company 

tire assembly—including the body, pipe, pipe In Canada: ANACONDA AMERICAN Brass LtD., New Toronto, Ont. 
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First-time visitors at our plant are usually 
amazed at our facilities for making such 
widely different products as (1) small motors 
or electric assemblies; and: (2) molded plastic 
parts. But they always agree we know 
these two jobs. 

For instance, our Smooth Power motors 
drive mechanisms that record and play every- 
thing from grand opera to news broadcasts. 
They’re equally smooth, quiet and efficient 
in industrial, commercial and domestic appli- 
cations. That’s because they’re engineered, 
fabricated and assembled to the most critical 
requirements. 

In our molded plastics division, our people 
know plastics, and what they will or won’t do. 
Engineers, mold makers and machine opera- 
tors are continually. alert for ideas or methods 
that will improve or speed production, or 


REMEMBER OUR 











reduce costs. Simple or complicated, large or 
small, in any quantity, we work to close tol- 
erances and fine finish. 

So, it will profit you to remember these 
two services for your future production. 
Right now, we can’t divert either engineer- 
ing or machine time from high priority work. 
But we hope the day is not too distant when 
we can help you on your requirements in 


small motors and molded plastics. 


THE GENERAL INDUSTRIES COMPANY 
ELYRIA + OHIO 


aw 


NDUSTRIES 
COMPANY 


PLASTICS 





MOLDED 





SERVICES 





























NIG QIyas 


You start with that aluminum 
slug. One wallop of the press 
and there’s the shell. Expand its 
top to a circle, cut the threads, 
and the part is ready for its cap. An Alumi- 
lite finish (process patented) adds to its 
good looks. 

With Alcoa Aluminum impact extrusions, 
you have high speed production at its best. 
Very little machining is required. Metal is 
sound and uniform, giving great depend- 
ability. Ribs, bosses and other projections 


SANG a 


may be included. 

A slight change in design may permit a 
part to be made as an impact extrusion. 
Production is speeded up. Costs are cut. 
Our engineers will gladly help you determine 
what products are adaptable to the process. 
AvLuminuM Company oF America, 2179 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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TRANSFORMERS. .. 


engineered and built. to. me 
your speci ae maAane 


You benefit in many ways through having an able and 
experienced organization design and make your transform- 


ers ... Typical Standard products are shown here. 


To get properly designed, skillfully made transformers 
exactly meeting your requirements, get in touch with 
STANDARD! You'll get prompt action, good engineer- 
ing, and highest quality workmanship. 
A few small and specialized transformers made by 
Standard are illustrated here. Our experience with 
this type of product extends over many years and covers 
pry TYP a a wide range of applications. You get the benefit of this 
TRANSFORMERS i. experience when you standardize on STANDARD. 


” eS ‘~ = = Over a quarter century of experience . . . specializing in designs 
: to meet users’ specifications. 


The STANDARD TRANSFORMER COMPANY 


WARREN, OHIO - Representatives in Principal Cities 
Makers of Transformers for: Distribution, Power, Metering, Street Lighting, Testing—Dry and Liquid Filled Types 
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GEARED 
TO 


CUSTOM 
MOLDING 


H* RE AT CMPC we're committed to just one job 
... and doing that job well. We have no prod- 
ucts of our own. We have nothing to offer the dealer 
or jobber. Instead, all the effort of our seasoned or- 
vanization ... all the facilities of our modern 21% acre 
plant...are devoted to the important task of produc- 
ing good plastic parts for the manufacturers we serve. 

Results have proved the wisdom of this policy. It 
has enabled us to give undivided 
attention to the needs of those we 
serve’... to make their problems 


organization geared to custom molding exclusively 
.. meshing our knowledge with that of our custom- 
ers... giving them the full benefit of our quarter 
century of experience in plastics . . . assuming un- 
divided responsibility for designing, mold making, 
molding, and finishing we have built up a 
nationwide reputation for quality in molded plastics 

.. . for doing even the tough jobs well. 
This is one more reason why 


you ll find CMPC a good place to 
come for your molded plastic parts. 


. to become, in When you’reready todiscuss plans, 


just ask fora CMPC Development 


Engineer. There’s no obligation. 


our problems ie 


CHICAGO 
MOLDED 


ace oa 
oT Td 


effect, the customer's plastics 
molding department. With an 


bstie 


1024 N. Kolmar Ave. ae Chicago 51, Illinois 


Ee ge ee a ie ee Ee dee tee ae ee ae ee ee ae CENTER S& 


ELECTRICAL MANUFACTURIN® 





CREATIVE ELECTRICAL 
ENGINEERING... 





Motors, Generators, Motor Gen- 
erators and Voltage Regulators 


© one Leland suze commu 


DAYTON, OHIO « IN CANADA, LELAND ELECTRIC CANADA, LTD....GUELPH, ONTARIO 
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4 PERKINS 


always comes first 


The fact that both the name, PERKINS and the noun, 
PRECISION begin with the letter “P”, is a significant 
coincidence. For in the final analysis, Perkins is pri- 

marily known for its recognized ability to produce 

gears of extreme accuracy and high finish to cus- 
tomers’ specifications, including the Government's 
— which means precision to the nth degree. 





Take advantage of the new techniques developed 
by Perkins for the mass production of precision, 
custom-cut gears. Remember that the “P” in 
Perkins stands for Precision—not to mention 
Promptness when you require action on gear 
estimates and gear production. 


| 
| 
| 
| 
| 
ee Uf PERKINS MAKES: 
- Helical Gears Bevel Gears Ratchets 
the price of subscription 


Worm Gears Spiral Gears Spur Gears 
Ground Thread Worms 


* ARE YOU ON OUR MAILING LIST? 


Perkins is the name of the 
house-organ we publish 
monthly; it may be of in- 
terest to you. Write us if you 
care to receive it, P.O. Box 
1313. Your good will covers 







PERKINS "GEARS 


PERKINS MACHINE & GEAR COMPANY, SPRINGFIELD 2, MASS. 
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ADD 
TO YOUR APPLIANCE 


SALES FEAT URES 


Buyers confidently expect radical improve- 
ments both in appearance and performance 
when electrical appliances again go on sale. 
No matter what miracles your designers and 
engineers accomplish, the electrical connec- 
tion can speed up or retard sales. 

Now is the time to investigate Electrix soft- 
rubber plugs. Their streamlined appearance 
suits them to coming appliance designs. Send 
for an illustrated folder which explains in 
detail these points of superiority: 


. Unbreakable — Soft-rubber construction assures 
freedom from cracking and chipping. 


. Soldered spring friction blades insure physical 
and electrical continuity, add to safety. 


. Resilient— Construction permits easy adaptation 
to the receptacle with good contact. 


. Permanent—Simplified designs, with no screws 
or other small parts to come loose. 


. Underwriters’ Laboratory approval has been 
given to all Electrix wiring devices. Performance 
dependably proved. 


‘UNITED STATES RUBBER COMPANY 


SERVING THROUGH SCIENCE 1230 Sixth Avenue + Rockefeller Center > New York 20, N. Y. 
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The Standard Products Co., manufacturers of 
thermo-plastics, thermo-setting plastics, molded 
mechanical rubber goods, metal stampings, glass 
run window channel, munitions and automobile 
hardware, have compiled a comprehensive brochure 
of their diversified manufacturing. 


The new Standard Products Co. Catalogue is 
profusely illustrated and offers many ideas to man- 
ufacturers in the use of plastics, steel stampings, 
and molded rubber. 


THE STANDARD PRODUCTS COMPANY 


: General Offices and Research Laboratory 
505 Boulevard Bldg. * Woodward Ave. at E. Grand Bivd. ° Detroit 2, Mich. 
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Now, while your contemplated peace products 
are still in the design stages, is the time to in- 
vestigate and use General Plate Laminated 
Metals. Available in permanently bonded com- 
binations of precious metals to base metals and 
base to base metals, they provide many advan- 
tages not found in single solid metals. For in- 
stance, precious to base ‘metals combinations 
give solid metal performance at a fraction of the 
cost of silver. In addition, they provide unusual 
corrosion resistance, ease of fabrication, er 
tional electrical performance, long wearing life, 


ease of soldering, and mechanical and structural 
properties not obtainable in solid metals, 

No matter what you are planning, peanut radar 
tubes, contacts or giant turbines, you'll find 
General Plate Laminated Metals a good begin- 
ning in designing your products. They are 
available in sheet, tube and wire form. . . inlaid 
or wholly covered ...or as completely fabri- 
cated parts. Many new metal combinations, 
developed since the war, are also now available, 
Our engineers will gladly help you with your 
metal problems. Write for their services. 


GENERAL PLATE DIVISION 


OF METALS & CONTROLS CORPORATION 
50 Church St., New York, N. Y. @ 205 W. Wacker Drive, Chicago, Ill. © 2635 Page Drive, Altadena, California 
Grant Bidg., Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS, 
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First thing to look for, and at, is the 
agitator! If it’s molded from 
BAKELITE phenolic plastic BM-13080, 
developed especially for this use, it’s 
going to assure lasting satisfaction 
on several major counts. The molded 
plastic agitator, as proved in more 
than 6 years prewar service, is far 
easier on clothes and linen—picks up 
only one-tenth as much lint as its old 
style counterpart. Its remarkably 
light weight puts minimum strain 
on the drive shaft. This means longer 
life for the moving parts. Its resist- 
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ance to shock gives it the stamina to 
meet the use and abuse of everyday 
service. Long life is assured by the 
exceptional resistance of this 
BAKELITE phenolic plastic to hot 
water and soap solutions. And to the 
manufacturer, this material brings 
the economy of a part that is molded 
complete in one operation, and re- 
quires no finishing. 

The savings and improvements 
tnaat BAKELITE molding plastics offer 
the washing machine field is only one 
example of the almost countless prob- 


lems solved by the use of the right 
BAKELITE plastic for specific applica- 
tions.Write Department 57 for Book- 
let G-8, “A Simplified Guide to 
BAKELITE and VINYLITE Plastics.” It 
may well indicate how you, too, can 
improve a product while effecting 
new economies in production. 


a ae 


BAKELITE CORPORATION 
; Unit of 
Union Carbide and Carbon Corporation 


30 East 42ND St., NEw York 17, N. Y. 











An unprecedented number of ATC Time Controls have been “hung” on thousands of shop 
walls and production machines, enabling war-time industry to increase production and 
reduce spoilage despite the lack of skilled operators. Taking their cue from this, Industrial 

Designers are turning to the versatile tool of Time Controls as a proven and accepted 
means for automatically controlling the duration and sequence of related electrically- 
actuated functions in their post-war machines and processes. The inherent advantages of 
simplicity, ease of adjustment and accuracy which Timers offer ... plus working familiarity 
of Users with their applications, appeals to alert design-engineers as an effective method 
for boosting acceptance of their product in a strongly competitive market. ATC engineers, 
backed up with thoroughly dependable industrial Time Controls and the widest experi- 
ence in this specialized field, are ready to work closely with you. Confidences respected, 


of course. Write for complete Time Control Catalog or see your Sweet’s Product Design File. 


Automatic Temperature Control Co., Inc. * Logan St. & Germantown Ave. * Philadelphia 44, Pa. 


@ COMPLETE STANDARD LINE @ SYSTEMS FOR SPECIAL REQUIREMENTS ®@ 


TIMERS ADD PRODUCTION AND PROFIT 
TO MACHINE AND PROCESS OPERATIONS 
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special- 
5 a complete 
§ wires to heavy 
Mbles . . . serving: Public 
ies, Radio, Electronic, Ap- 
Bliance and Instrument Manu- 
acturers, Telephone Companies 
and Contractors. 


thinking of US! 























THERMOPLASTIC. INSULATION 


Nothing is constant but change . .. and in the wire 
and cable field the '‘change" to thermoplastic insulation 
has been tried and proved in the test tube of war. When 
victory is won you will demand the maximum resistance 
which these new compounds and constructions offer to 
heat, flame, oxidation, chemical action, oil, grease, mois- 
ture, cold, abrasion, fungus growth and other severe 
conditions. Write NOW for complete information and 
samples engineered to. your particular requirements. 
Remember . . . when you're thinking of PLASTIC you're 
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ON MAIN STREET-— 
“Eye Appeal Means Buy Appeal !’’ 
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Soon, Main Street U.S. A. will again take its place as one of the 
most active shopping centers in the world. Show windows will 
feature new refrigerators, washing machines, vacuum Cleaners 
and a host of other home appliances. 


In these show windows, your product will compete against others 
—not so much as to mechanical construction or ease of operation— 
but in appearance! 


WE ARE HEADQUARTERS FOR 
M & W’s line of Raydur and Codur baking enamels are designed _] SOLVING INDUSTRIAL FINISH 
particularly to give the appliante you manufacture EYE APPEAL PROBLEMS! 

in addition to durability. They are quick baking enamels, cover 
well in one spray coat, available in most any color, and give a 
very high grade finish. 


Submit your problems_to 
us and let us create dis- 
tinctive finishes for your 
For information on these or any other M & W industrial finish, products. 

contact the nearest branch office or write direct to 


MAAS & WALDSTEIN COMPANY, NEWARK 4, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCHES: 1658 CARROLL AVE., CHICAGO 12 + 6 JERSEY ST.. BOSTON 15 * 1228 W. PICO BLVD., LOS ANGELES 15 
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Three times as many feet of screw machine stock 
per pound—three times as many finished parts— 
because aluminum weighs only one-third as much 
as the heavy metals. Figure what this will save 
you on material costs alone. 

Machining speeds with Alcoa Aluminum screw 
machine ‘stock are high, keeping these costs low. 
Many of your own operators have been working 
with aluminum during the war. Their know- 
how will let you achieve maximum machining effi- 

ciencies. But if you need outside help, call on 

Alcoa. Alcoa Aluminum screw machine stock is 
available now to meet your requirements. For 
quotations, get in touch with the nearest Alcoa 
office, or write ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh 19, Pennsylvania. 


Poy 
ALCOA atuminum ® 
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R thousands of big wartime jobs 

requiring the use of magnet wire, 
engineers have turned to Auto-Lite. 
They know there is a margin of safety 
in Auto-Lite’s reputation for depend- 
able high-quality wire in a variety of 
insulation specifications. They know, 
too, that at Auto-Lite they can find 
such famous insulations as Vega 


THE ELECTRIC 


PORT HURON, MICH. 


Chromoxide that saves space and 
weight, Formvar and other examples 
of specialized engineering. 

Auto - Lite men of research have 
devoted years to the study of magnet 
wire, its various properties, its range 
of types and its many insulations. 
Put this ‘‘know-how’”’ to work on your 
electrical wiring problems. 


AUTO-LITE COMPANY 


. Wire and Cable Division 


SARNIA, ONTARIO 


TUNE IN “EVERTHING FOR THE BOYS” STARRING DICK HAYMES — TUESDAY NIGHTS — NBC NETWORK 
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the draftsman’s pencil makes its mark, he issues 

orders, through a remarkable kind of shorthand, 
to the men who must act on his drawings. But only with 
special assistance can human hands shape such precise, 
complex orders as these. No wonder the draftsman 
chooses his instruments with care...he is, in effect, 
taking them into partnership! 


In this sense, Keuffel & Esser Co. drafting equipment 
and materials have been the draftsman’s partners 
for 78 years in creating the peaceful culture and 
wartime might of America, in making possible our 
concrete dams, steel bridges, aluminum bombers. 


partners in creating 


So universally is this equipment used, it is self- 
evident that every engineering project of any magni- 
tude has been built with the help of K&E. Could 
you wish surer guidance than this in the selection of 
your “drafting partners’? 


Especially in these hurried days, you will find a 
PARAGON* Drafting Machine a boon to your work 
...and your nerves! With the finger tips of your left 
hand on its control ring, the lightest pressure enables 
you to set the scales at any angle, anywhere on the 
board. Your right hand is always free. For the full 
PARAGON * story, write on your letterhead to Keuffel 
& Esser Co., Hoboken, N. J. *Reg. U. S. Pat. Of. 

































...the world’s highest dams 


.... fastest airplanes 


HE 


Drafting, Reproduction, Surveying 
Equipment and Materials. 
Slide Rules, Measuring Tapes. 

















OR extra speed in original building, and 
in making heat-of-battle repairs, current 
carrying wires—the nerves of war planes— 
are held together by pressure (solderless) 
fittings. These small fittings consist of two 
tips connected by a spring sleeve coupler. 


The coupler shoulders two responsibilities. 
It presses the faces of the tips firmly to- 
gether to maintain good electrical contact 
and also prevents the tips from unintention- 
ally parting company. Spring tension with- 
out let-up is vitally important. The manu- 


SRS 


facturer, who tried almost every possible 
material for the coupler, settled finally 
upon Riverside Beryllium Copper. Interest- 
ingly enough, his choice was influenced not 
only by the favorable characteristics: of 
Riverside Beryllium Copper but by realistic 
considerations of quality and delivery. 


Our attention to quality and delivery is, in 
fact, second only to our interest in helping 
you benefit from the use of our alloys— 
phosphor bronze, nickel silver, and beryl- 
lium copper. 


INSIDE RIVERSIDE—in. the hurry and rush of war times, many of us have forgotten the exis- 
tence of a very important word—courtesy ... How often we meet up with people who do 
not even attempt fo give courteous treatment to those whom they are supposed fo serve... 
We, at Riverside, try to avoid this pitfall. We make an extra effort to see that all of our 
customers —regardless of their size, or of the difficulty of their demands upon us—are given 


every courtesy and attention. 
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RIVERSIDE PHOSPHOR BRONZE ALLOYS — Copper-tin alloys 


to which phosphorus is added. Made in variety of wrought 
ond malleable alloys; special leaded mixtures; in non- 
molleable cast and turned rods for bearings and bushings. 
PROPERTIES— Wide range of tensile strengths and hard- 
nesses. In general, phosphor bronze is a good electrical 
conductor, non-magnetic, and has a low coefficient of fric- 
tion. It is easy to machine, can be welded by carbon or 
metal arc (there's a special alloy for flame welding), can 
be brazed or soldered. Easy to punch, draw, stamp, or 
spin. Phosphor bronze is rustless and résistant to corrosion, 
fatigue and wear. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks or ingots. 





RIVERSIDE NICKEL SILVER ALLOYS — A combination of 


copper, nickel and zinc in various proportions. Made in vari- 
ety of alloys, tempers, anneals; and in free-cutting alloys. 
PROPERTIES— Vary according to alloys. Tensile strengths up 
to 160,000 p.s.i., elongations up to 50%. Nickel silver is 
valued electrically for its specific resistance, and physically 
because of its clear-through silvery white appearance. In 
general, it is tough, resistant to wear, fatigue, and corro- 
sion. Easy to machine in any manner, weldab’e by all 
methods, can be brazed or soldered and is extremely 
workable. Readily formed, bent, drawn, stamped, punched, 
embossed or spun. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks and ingots. 





RIVERSIDE BERYLLIUM COPPER — an alloy with an unusual 


combination of properties — Unusually high strength. Ex- 
cellent hardness, wear resistance and corrosion resistance. 
High thermal conductivity, good electrical conductivity. Easy 
to braze, solder, punch, draw or stamp. Can be cold worked. 
Outstanding for hot working qualities. Can be easily hot 
forged or hot pressed between 1050° and 1425°F., and 
heat hardened to achieve strengths rare to non-ferrous 
metals and alloys. Great resistance to fatigue under action, 
which is pronounced at high temperatures where other 
non-ferrous materials might fail. Negligible creep or 
hysterisis. Non-magnetic qualities. Supplied in sheets, strips, 
wire, rods, bars and blanks, usually, semi-hard, cold worked 
for fabrication and heat treatment. 




















‘} eeping America’s aging au- 

K tomobiles, trucks, tractors, 

- and buses rolling is a vital 
wartime task. 


Part of this task is performed by 
General Products Corporation, of 
Union Springs, N. Y. 

They produce what are often 
called the heart of the electrical sys- 
tem —replacement ignition coils for 
many makes and models of vehicles. 


Thus, when aging electrical sys- 
tems develop heart trouble, General 
Products steps in with coils to give 
them new leases on life—to keep 
America rolling. 


General Products coils are good 


coils—fully up to their tough jobs. 
That’s why we at Wheeler Insu- 
lated Wire Company are proud to 
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electrical systems. 


supply the coil windings that go 
into them. 

For the 35 years of its existence, 
Wheeler Insulated Wire Company 
has devoted its talents and expe- 
rience to the manufacture of high- 
quality windings and other wire 
specialties. 


Our entire capacity has been 


bought by a comparatively few cus- 
tomers—mighty good customers! 


After the war, we hope to have 
many additional customers—for 
our manufacturing facilities have 
been greatly expanded in the in- 
terest of the war effort. 


When that time comes—Re- 
member Wheeler for Windings! 


The Wheeler Insulated Wire Co., Inc. 


BRIDGEPORT 4, CONN. 


Manufacturers of Magnet Wire...Litz. Wire... Coil Windings 
Transformers...Ballasts for Fluorescent Lighting 


ELECTRICAL MANUFACTURING 





' HIGH COMPRESSIVE STRENGTH 


AUGUST 1945 


To the engineer or manufacturer who is always seeking 
ways of improving his product, we suggest a consideration 
of glass as a construction material! 


DESIGNED TO SOLVE 
SPECIFIC PROBLEMS. 


The illustrations on this page show examples of Kopp En- 
gineered Glass developed to meet widely differing specifi- 
cations. It is readily apparent that these are not ‘'shelf’’ 
items. For example, the small bead at the top of the page 
meets strict dimensional specifications, has a slight taper, 
and its coefficient of expansion matches that of the metal 
with which it is used. The glass ring in the second illus- 


tration combines a high degree of light transmission, close 


control of light rays, and high mechanical strength. 

Glass offers many desirable characteristics such as 
corrosion resistance, smooth surfaces, transparency and 
light transmission, hardness, abrasion resistance. In addi- 
tion, Kopp Engineered Glass can be made to provide high 
strength, impact resistance, thermal shock resistance, and 
other desirable qualities. 

If you are looking for ways to improve your products 
we suggest that you investigate glass. 


KOPP GLASS °<«. 


SWISSVALE, PENNSYLVANIA 


Write for this informative brochuré 
on modern industrial glass. 








100 YEARS 


If you need Parts like these 
..- have you considered COLD-FORGING? 


A great variety of metal shapes are pro- 
duced on the same high- precision, high- 
production machinery that is used to 
cold-forge RB&W EMPIRE bolts. 


Cold-forging gives you the maximum of 
all the characteristics you would un- 
doubtedly want in such a product — 


Strength. Cold-forging on RB&W equip- 
ment increases tensile strength; the grain 
is intensified, flow lines in the metal are 
preserved.- The operation provides an 
automatic inspection of the material. 


Accuracy. RB&W cold-forging machinery. 
can work to close tolerances and produce 


parts of extreme accuracy and fine finish. 
Economy. Such parts can often be produced 
at much lower cost, due to the high speed 
production and the virtual elimination 
of scrap waste. 


THE LONGEST EXPERIENCE IN 
AUTOMATIC COLD-FORGING 


This is RB& W's 100th year. The history 
of this company is also the history of 
automatic cold-forging, for it introduced 
the original automatic cold-heading 
machine and has since pioneered in the 
improvement of quality and the lower- 


ing of costs of fasteners and other parts 
which can be cold-forged. 


In planning new parts, consider the 
many metal shapes which can be pro- 
duced by cold-forging and also that 
RB&W's experience and facilities make 
it your logical source of supply. At pres- 
ent, wartime commitments have largely 
monopolized those facilities; in design- 
ing for postwar, keep in mind the advan- 
tages of this method. 


Russell, Burdsall & Ward Bolt and Nut Compony. 
Factories at: Port Chester, N. Y., Coraopolis, Pa., Rock 
Falls, Il. Sales offices at: Philadelphia, Detroit, Chicago, 
Chattanooga, Los Angeles, Portiand, Seattie...with the 
industry's most complete, easiest-to-use catalog. 
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HAUNTED BY THE NEED OF 
A NEW PRODUCT? 


(Can you name all the 
plastic parts of this spook? 
See chart below.) 


Hes really a friendly spook and means 
well by you and your business. 


Take a close look at him and you'll see how 
he materialized—out of a number of unusual 
and useful plastic products made by the Plastics 
Division of Continental at Cambridge, Ohio. 


For instance, his rakish body is an acid baffle 
made of polystyrene by injection, while his 
head is a fairing made of rag-filled phenolic by 


compression, 


Those are just a couple of the hundreds of 
practical plastic products now turned out en 
masse for various industrial applications— 
along with plane parts, combs and cogs, im- 
pellers and insulators—all of them the result of 
combining years of experience with the vastly 
increased resources and production facilities of 
Continental. Such a combination means we can 
promise you a rapid solution of any problems 
you have over improving old products and 
bringing out new ones. 


Tune in; “REPORT TO THE NATION” 


every week over CBS coast-to-coast network. 


(A) Acid baffle—injection; (B) gun handle—com- 
pression; (C) fairing—compression; (D) throat for 
loudspeaker —compression. 


Other Continental Products: Metal Containers - Fibre 
Drums - Paper Containers - Paper Cups + Plastic 
Products +» Crown Caps and Cork Products + Ma- 
chinery and Equipment. 
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Once a great artist left his easel to 


plan the arsenals and seige guns of a 
mighty war. The man was Leonardo 
da Vinci—many-sided genius of the 
Middle Ages. His name will never 
die. His work lives on—but not in 
guns and things of battle. It lives in 
the smile of a lovely lady, the Mona 
Lisa of the Louvre. . 

Over and over in our world’s 
history the arts of peace have been 
abandoned to make way for the crafts 


of war. Something like this has hap- 
pened to us in America. To soldiers, 
to civilians and also to Olin Indus- 
tries. Like everyone else, we've had 
to lay aside the job of peace to speed 
the hour of victory and hurry the 
day when we can all go back to mak- 
ing things that folks can 
enjoy in security and peace. 

All that Olin chemists, 
engineers, metallurgists and 
technicians have learned in 


Divisions, Subsidiaries, Affiliates 


peacetime... and in wartime will 
go into the hopper. Out will come 
many things—roller skates for chil- 
dren; guns and ammunition for 
sportsmen; flashlights and batteries 
for everyone; brass, bronze and other 
alloy metals needed by countless 
manufacturers to make the myriad 
commodities that help make living 
in America pleasant and profitable. 
That’s what we dream of. It’s 
a hope we share with all 
America, and it’s bound to 

come true. 

O.u1n INpustr1Es, INc. 


East Alton, Illinois 


WINCHESTER REPEATING ARMS COMPANY ¢ WESTERN CARTRIDGE COMPANY ¢ WESTERN BRASS MILLS © BOND ELECTRIC 


CORPORATION ¢ WESTERN POWDER MANUFACTURING COMPANY *© GOVERNMENT OWNED OLIN OPERATED TACOMA 
ALUMINUM DIVISION ¢ UNITED STATES CARTRIDGE COMPANY (OPERATING ST. LOUIS ORDNANCE PLANT) e LIBERTY 
POWDER COMPANY ¢* EQUITABLE POWDER MANUFACTURING COMPANY ¢ COLUMBIA POWDER COMPANY °* 
EGYPTIAN POWDER COMPANY ¢ TEXAS POWDER COMPANY. 
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SELECTING THAT 
POST-WAR MOTOR 


SPECIFY 


SKF | 


LI ees 
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Mans an engineer with an eye on postwar manu- 
facturing problems is looking over the motor field 
and listing the advantages of each motor. When he 
comes to this SEALEDPOWER (Cowl-Cooled) 2 to 


“Tt’s EHLSIF-equipped 


15 h.p. Motor, he writes: 
for long motor life, a uniform air gap maintained 
indefinitely, a properly-aligned rotor, and other 
bearing advantages. Patented GROOVSEAL con- 
struction minimizes maintenance . . . doesn’t need 
greasing for at least a year.’”’ Chances are these 


advantages will make a big buying difference. 


INDUSTRIES, INC., PHILA. 34 








a. coming construction boom will bring with 
it a boom in the use of wire and cable insulation 
made from GEON polyvinyl materials. That's be- 
cause GEON is being used as insulating material 
for all types of domestic wiring with the exception 
of cord for certain types of heating units such as 
toasters, roasters, irons or home heaters. And 
there’s reason to believe that these applications may 
soon be on the list. 

The versatility of insulation made from GEON is 
graphically demonstrated by its use 
for underground power cable on the 
one hand and as “spaghetti”’ for fine 


radio wire on the other. 


\RE 


UNDERGROUND SERVICE 
EN 
DO ae RW 


¥ 
mr oi 


usta 


The use of wire insulation made from GEON will 
bring with it many advantages in addition to 
GEON’s excellent electrical properties. Ease of in- 
stallation, for example, is one; and resistance to 
water, chemicals, air, aging, ozone, abrasion, heat, 
cold and many other normally destructive factors. 
Insulation made from GEON may be colored in the 
entire NEMA range. 

Specify insulation made from GEON when you 
order from your manufacturer or wholesaler. Or, 

for information regarding special 
DD-8, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 


applications, write Department 


A DIVISION OF 


B. F. Goodrich Chemical Company .....:::: 
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To give lenses and mirrors a non-reflecting sur: 


face, increase their light-transmitting qualities, 
and at the same time, make them scratch-resistant, 
the Kollmorgen Optical Corporation uses a spe- 
cial vaporizing device with Callire Tungsten 


Filaments. 


This high vacuum vaporizing process with Call- 
ite Tungsten Filaments is not only suitable for 


processing lenses, prisms and mirrors, but offers 
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Callite Tungsten Filaments are preferred com- 
ponents in famous electron tubes and incandes- 
cent lamps. Callite specializes in a wide range of 
other metallurgical products. It will pay you to 
investigate them all. Callite Tungsten Corpora- 
tion, 547 Thirty-ninth St., Union City, N. J. 
Branch Offices: Chicago, Cleveland. 


Specialists in hard glass leads, welds, tung- coortrom 
sten and molybdenum wire, rod and sheet, Sonmarss 
formed parts and other components for elec- Wiyakaly 
tron tubes and incandescent lamps. Tungsten Wey 
and molybdenum products of all kinds. 








VARNISHED GLASS TUBING: 


vides 


TURBO SLEEVINGS: simplify 


solution § for Y re) rd epair of 


ng subjected to -quipment ee 


complex 
ell | ee 
available. iden 
r high and t ation ar tracing 


temperatures. D hy reel ae 
Pe tu ei et) 


ond repair By 


WIRE IDENTIFICATION MARK- 
ERS: are available in two types 

tab and sleeve—these morkers 
applied and assure 
tT ERED 2 Supplied 
in any color and marking, they 
instant identification of 
tubing, and control rods 


withstanding the 
treme’ low 
fn eee, to 


are easily 
permanent 


permit 


cables 


...and proves its outstanding dependability 
in every type of critical electrical installation! 


The exceptional 


functional svuitabilities of 
TURBO insulation sleevings are exemplified 
in airborne installations 


offering specific 


characteristics for meeting diversified re- 
quirements of altitude and climate. They 


cre available in four types. 


Equipment wiring solutions—radio, control, communica- 
tions, etc. involving sub-zero temperatures—are effected 
by TURBO Extruded Tubing. This material is immune to 
embrittlement in severe cold, retains dielectric strength 
ond flexibility. It is unaffected by vibration or mechan- 


ical shock, and is available in a diversity ‘of sizes. 


WILLIAM BRAND 6 


AMBR PAPE 


Other products importantly utilized in the aviation field 
cre Varnished Glass Tubing for resistance to high heat, 
and Flexible Varnished Oil Tubing for use in the pres- 
ence of chemicals, vapor, humidity and moisture. 
Identification Markers are also widely applicable for 
visual identification of pipes, tubing, control rods, cables, 
etc. Thus, by the extensive use of these insulation 
products for extremely critical requirements, TURBO is 
secngninad’ tes its dependable attribute in all flelds of 
electrical endeavor. Write for the free TURBO Sample 


Board with specimens and sizes of each. 


COMPANY 


R AND TAPE ® MICA 


D MICA PRODUCT 


EXTRUDED TUBING: 
Purell Me Mit oat Meeelel1t -meh 
ar ole} 
temperatures 
eee tun 
sub-zero temperature assures 
safety and dependability 


a 


276 FOURTH AVENUE, NEW YORK 10,N. Y. 325 W. HURON STREET, CHICAGO 10, ILL. 
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Protectioneered — that’s the word 
for the new Fairbanks-Morse 
general-purpose motor. It incor- 
porates protection for the operator 
as well as for the motor. 


The protected frame and the position of the air vents in 
the bearing brackets keep out flying chips, falling particles, 
and dripping liquids. There are no exposed moving parts 
to catch fingers or clothing. Smooth external surfaces make 
the motor easy to keep clean. 


This, plus other advanced features, assures outstanding per- 
formance, dependability, and versatility. See the new motor 
demonstrated to appreciate what it can do for you. Write Fair- 
banks, Morse & Co., Fairbanks-Morse Building, Chicago 5, III. 
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Every Good Feature 
You Could Ask! 


Copperspun Rotor— The ov/y rotor centrifu- 
gally cast in one piece—and of copper. 


Cross-flow Ventilation — Another exclusive 
feature. Air moves in both directions, providing 
uniform cooling—no hot spots. 


Ball Bearings — Sealed in and protected. 


Recessed Conduit Box — An innovation for 
neat installations in close quarters. Conventional 
box also provided. 


Adaptability — Frame gives protection in any 
mounting position because the vented bearing 
brackets can be turned to four positions 90° 
apart. Reversible frame permits locating con- 
duit box on either side. 


Balanced Characteristics — A 40° C. motor with 
high efficiency and power factor, and excellent 
starting and accelerating torques. 


BUY AND HOLD MORE WAR BONDS 


F airbanks-Morse A name worth 


Diesel Locomotives - Diesel Engines - Generators - Motors - Pumps - Scales 






Magnetos - Stokers - Railroad Motor Cars and Standpipes - Farm Equipment 
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LONG SCALE, WIDE RANGE VOLT-OHM-MILLIAMMETER 


DOUBLE SENSITIVITY 
D. C. VOLT RANGES 


0-1.25-5-25-125-500-2500 Volts, 
at 20,000 ohms per volt for greater accuracy on 
Television and other high resistance D.C. circuits. 


Q-2.5-10-50-250- 1000-5000 Volts, 
at 10,000 ohms per volt. 

A. C. VOLT RANGES 

0-2.5-10-50-250-1000-5000 Volts, 
at 10,000 ohms per volt. 

OHM-MEGOHMS 


0-400 ohms (60 ohms center scale) 
0-50,000 ohms (300 ohms center scale) 
0-10 megohms (60,000 ohms center scale) 


DIRECT READING OUTPUT LEVEL DECIBEL 
RANGES 

—30 to +3, +15, +29, +43, +55, +69 DB 
TEMPERATURE COMPENSATED CIRCUIT FOR 
ALL CURRENT RANGES D.C. MICROAMPERES 
0-50 Microamperes, at 250 M.V. 


D. C. MILLIAMPERES * 
0-1-10-100-1000 Milliamperes, at 250 M.V. 


D. C. AMPERES 
0-10 Amperes, at 250 M.V. 


OUTPUT READINGS 


Condenser in series with A.C, Volts for output 
readings. 


ATTRACTIVE COMPACT CASE 


Size: 214" x 5144"x 6”. A readily portable, completely 
insulated, black, molded case, with strap handle. 
A suitable black, leather carrying case (No. 629) 
also available, with strap handle. 


LONG 5” SCALE ARC 
For greater reading accuracy on the Triplett 
RED e DOT Lifetime Guaranteed meter. 


SIMPLIFIED SWITCHING CIRCUIT 
Greater ease in changing ranges. 


Write for descriptive folder giving full technical details 


e 


pleat Triple a¢ 


ELECTRICAL INSTRUMENT CO. siurrron, onto 
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Coit by Cleon tn a permaneitl mold : 


This permanent mold casting gives the manufacturer 

these advantages to start with: The blades need very little 

finishing. Think of the time and labor saved on the compound 

curves. And, because of uniformity, the fan is much easier to balance. 

Aluminum contributes lightness, essential because this ventilating 

fan goes topside aboard ship. Aluminum resists the attack of the moist, 
corrosive air this fan pulls out of the ship’s hull. 

Where quantities warrant, it will pay you to change to permanent mold 
castings. Alcoa engineers will gladly help study your products with this 
possibility in mind. ALUMINUM Company or America, 2179 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


This Sturtevant hull-ventilation fan 
uses the aluminum rotor shown chove. 
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A VALID REASON FOR SPECIFYING 








BY 





To obtain a// the advantages a Fiberglas base insula- 





tion can provide, look to the varnish used, and its 





method of ap plication. It’s the firm, continuous var- 





nish film which supplies the high insulating values. 





In the manufacture of Irvington Fiberglas tubing, 





the right varnish can be used for every application . . . 





one which will penetrate the interstices and by its 





bonding action prevent chafing of the fibers, and sup- 





ply the required dielectric strength, resistance to 





‘aging, and other qualities which make for efficient, 








OTHER IRVINGTON FIBERGLAS PRODUCTS: 


Varnished Fiberglas Cloth 
Laminated Varnished Fiberglas Slot Insulations 
Varnished Fiberglas-and-Fiber Slot Insulations 
Varnished Fiberglas Tubings and Saturated Sleevings 
— also a complete line of standard varnished insulations 
and insulating varnishes. 





FIBERGLAS TUBING AND SATURATED SLEEVING 
IRVINGTON 





TRADE aac ys pay om MARK 






lasting insulation. For IRVINGTON is headquarters 
for Insulating Varnishes. 

And in the application of the varnish, you are as- 
sured of the same precise laboratory and manufactur- 
ing control that has kept IRVINGTON the undis 
puted leader in electrical insulation. 

Thus when you order IRVINGTON Fiberglas 
tubing, sleeving, or cloth, you get all the advantagese 
a glass base can provide, and in full measure. For 
full details write to Department 56. 


ad 










IRVINGTON 


VARNISH & INSULATOR COMPANY 














Irvington 11, New Jersey 
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Le 


que OLSEN BALANCING MACHINE 
to do the job better... 








Crankshafts to Small 





Electric Motor Rotors! 


Se 





INSET — One of a Battery of Type E-O Balancing Machines 
in the Assembly Line sof a Major Small Motor Manufacturer. 









ABOVE — Olsen Type ‘S'' Double Compensator Balancing Machine 
— the unbalance in two planes of correction, both as to amount 
and angle are indicated without transfer of unbalance readings. 





W hether it’s a 3” motor armature or a 12’ Diesel 
engine crankshaft, you are assured of maximum savings 
in time and money by using Olsen Balancing Machines 
on your production line. Definite indication of angle and 
amount of unbalance in rotating parts, makes possible 
rapid corrections to eliminate vibration, noise and wear 
in the assembly. 

Olsen Balancing Equipment (Type E-O and Type S) 





Balancing 


Representatives 
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TINIUS OLSEN TESTING MACHINE CO. 


520 NORTH TWELFTH STREET, PHILADELPHIA 23, PA. 


. AND PHYSICAL TEST- 

ING EQUIPMENT 

_ PACIFIC SCIENTIFIC CO., Los Angeles, San Francisco, Seattle 
' MINE end SMELTER SUPPLY CO., Denver, Colo. 


is being used in major industry by companies to whom 
balanced parts are insurance against rejections, service 
failure, and excessive maintenance costs to the con- 
sumer. Write today for full information on Olsen Balanc- 
ing Machines. Our engineering staff will be glad to dis- 
cuss specific problems with you. 

Bulletin 26, recently published, “‘Type E-O Balancing 
Machines,” will be sent upon request. Write today. 










MAINTAINING PRODUCT PERFORMANCE 


- TOMORROW... 


eer 


— 


HIGH DIELECTRIC STRENGTH in minimum space is obtained with this MECHANICAL LAMICOID offers high mechanical strength, dimensional! 
three mil bias-cut varnished-rayon. It lays smoothly on the curved stability, and resistance to moisture and shock. Strong, dense and 
parts of this magneto coil made by Fairbanks, Morse & Co. Empire non-hydroscopic, it is easily punched, sheared, sawed or machined 
3-mil seamless bias-cut tape is also used for this type of application. into intricate shapes. 
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DEPENDS ON INSULATION DECISIONS 


Product engineers can build future performance into 
all of their products by anticipating and eliminating 
every possible cause of insulation failure. That is why 
many manufacturers engaged in designing new and 
improved electrical and electronic products are con- 
sulting Mica Insulator Company. Insulation stand- 
ards may be revised to incorporate wartime insula- 
tion developments, techniques and improved ma- 
terials. 

Insulation standards that assure dependable prod- 
uct performance are determined by economic con- 
ditions, temperature rise limits, and physical factors, 
likely to be encountered by the product under un- 
usual or extreme service conditions. For example, 
the electrical strength of insulation may be greatly 
affected by mechanical disintegration. Deteriora- 


tion by dirt, moisture or chemicals; mechanical 


TOOAY/ 


stresses or physical support; intermittent use and 
variable loading; atmospheric conditions; and many 
other factors influence the selection of the proper 
type and class of insulation material for a specific 
application. 

By consulting Mica Insulator Company early in 
your design planning, you can obtain recommenda- 
tions for the use of new materials, techniques—and 
you secure expert diagnosis that correlates all factors 
that’ll do much to keep your product out in front 


of future competition. 


SALES OFFICES: 


BOSTON « CINCINNATI - CHICAGO + CLEVELAND + DETROIT 
HOUSTON + LOS ANGELES - NEW YORK - SAN FRANCISCO - SEATTLE 


FACTORY: 


SCHENECTADY, NEW YORK 


‘ Gpuaubalire COMPANY 220 oon 


yal 
and 
ned 


IN‘ 





HIGH SAFETY FACTOR for high temperatures, 
humidity, and heavy overloads is assured with 
Fiberglas and mica insulation in this rotor for a 
motor generator. 


No matter how small or large your insulation problem may be, you will always find our Field 
Engineer ready to help find a solution. You can obtain the benefit of his many years of specialized 
insulation experience at no extra cost. 
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LOW-RESISTANCE CONNECTIONS FACILITATE 
USE OF ALUMINUM AIRCRAFT CABLE! 


Tests. on New Burndy Method show 
high electrical and mechanical 
efficiency 


One of the drawbacks which has seriously retarded 
the use of small-sized aluminum cable for electrical 
conductors has been the difficulty of making reliable, 
permanent, low-resistance connections. This is due 
principally to the tenacious, transparent film of alu- 
minum oxide ordinarily present on the metal. The 
oxide not only causes extremely high contact resistance 
between the outer cable strands and the connector 
contact surface, but it also causes high transverse 
resistance from strand to strand within the cable itself. 

Public utilities and other users of large-size aluminum 
conductors have solved this problem by coating con- 
tact surfaces with a protective compound and then 
scratch brushing to break up the oxide film. This 
method is impractical, however, with small cables 
which have a large number of small strands, and where 
the connectors useg have small barrels, 


Table showing effect of treatment on connection resistance 


Resistance 


Treatment of Method of Using __ in Microhms _ Relative 
Terminal Con-|Compound Filler Equal | Conductivity, 
tact Surface Connection Length © 
| Resistance Cable 


None None 136.41 81.74 
Zinc-flashed None 91.92 81.74 
Zinc-flashed |Contact surface 

compound 
coated 78.75 81.74 | 
Compound 
forced between 
cable strands 81.74 


Zinc-flashed 





A Practical, Efficient Solution 


{ntensive research on this problem by Burndy Engi- 
neers, has resulted in aluminum connectors which 
provide connections not only permanent and high in 
electrical efficiency, but also practical from the stand- 
points of convenience and over-all costs. In fact, instal- 
lation procedure remains identical with the present 
rapid method of indenting small wire connectors with 
a Burndy Hytool. 

In manufacture, the surfaces of these new Burndy 
aluminum connectors are etched chemically, and while 
the oxide-free surfaces are still wet, they are zinc 
fiashed, and later plated with zinc to provide a mechan- 
ically strong coating. Thus, the reformation of the oxide 
film is prohibited. 

The barrel of each zinc-plated connector is then 
filled with a special compound of zinc dust suspended 
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in petrolatum jelly. Thus, when the cable is inserted 
into the zinc-compound-filled barrel, and the con- 
nector is indented to the cable with a Burndy Hytool, 
the compound is forced down between the strands of 
the cable. This breaks through and disperses the oxide 
film on the individual strands, and prevents further 
formation of oxides or other products of corrosion. 

As will be noted from the table, the electrical con- 
ductivity of the finished connection is practically 
double that of an ordinary non-treated aluminum 
connection. 


Effect of corrosion on electrical resistance of connections 


MICROHMS 


CONNECTION RESISTANCE 
IN 


” 48 % 44 5 ‘10 ‘5 20 06°25—Ct—iC SO 
HOURS AGING CORROSION CYCLES 
Curve 1. Contact surfaces not cleaned, not coated. 2 Surfaces cleaned 


and coated with compound. 3 Surfaces zinc flashed and coated with 
compound. 


The curve shows clearly the ability of these new 
Burndy connectors to maintain a low resistance after 
exposure to corrosive agents. 

It should be remembered, however, that the most 
satisfactory method of connecting aluminum cables 
is by the longitudinal indent method. For only this type 
of indent forces the individual strands to shift and 
rearrange themselves, thus exerting a wiping action on 
each other which helps to remove the oxide film. 


Burndy HYDENT (indent-type) Connectors 


Laboratory Report Available 


A complete laboratory report on 
this new Burndy method of con- 
necting aluminum aircraft cables 
has been prepared and copies 
can be secured by writing to 
Burndy Engineering Company, 
Inc., 107-G Bruckner Blvd., New 
York 54, N. Y. 
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a Motor of 
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High torque, low power weight ratio. 
and free wheeling clutch may solve your 
product drive problems! 


Designed to feed ammunition belts to bomber turret guns, this booster 
motor is powered to offset the multiplied pull of gravity during 
violent maneuvers and protected to operate at extreme altitudes. 
Performance under a rigorous variety of conditions has proved its 
absolute dependability. Weighing but 2 lbs. 14 ozs., it delivers 
\ h.p. with a starting torque of 200 in.-lbs. An overrunning clutch 
neutralizes the mechanical advantage of the gearing to permit 
manual turning of the shaft—in this instance to provide for hand 
loading. You may find the answer to your product drive problem 
in one of the features of this booster motor or of other Dumore 
Motors. New design developments by Dumore may suggest 
a means of adding extra sales appeal to your product in weight 
saving, performance, versatility, and service reliability. 
Check the possibilities now —bring your motor problems 
to Dumore! The Dumore Company, Motor Division, 
Dept. MH20, Racine, Wisconsin. 


SEND FOR YOuR FREE 
MOTOR SELECTOR 
TODAY! 






HEADQUARTERS FOR FRACTIONAL HORSEPOWER MOTORS 
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Snap-Lock Limit Switches are used 
by more than 80% of all the builders 
of automatic machine tools—because 
they don’t fail on the job. 

Let us engineer standard or explos- 


ion-proof Snap-Lock Limit Switches 


to fit your machines. 





BULLETIN EM-42 GIVES FULL DETAILS 


Re Dae 


170 EAST 131st STREET 
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iy CLEVELAND 8, OHIO. 


Acme - - Gridley 
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aud they lived happily thereafter eee ee 


of the most satisfactory materials for 
electrical insulation because of its 
high dielectric, high compression 
strength and high heat resistance, is 
weak mechanically since it must be 
used in the form of built-up splittings 
the story of a SHOTGUN WEDDING! * , ii cca 
Ohms a vant Milt 
4 . 3 In order to take advantage of the 
The Electrical Industry just had to have insulating tapes Ee RR a a 
overcome its mechanical deficiences 


and sheets which would withstand the rigors of extreme 
a reinforcement was found to be nec 


dielectric, extreme heat and extreme moisture and have essary. Fiberglas, with its great me 
chanical strength, its high tempera 
great mechanical strength despite extreme thinness in. Te a Rolo cee 
resistance proved to be the ideal re 

order to meet the specs for space and weight . . . and so inforcement for Mica Splittings 
The products of this union—Fiber 
with the pressure on glas-Mica-Combinations have all 
the desired qualities to combat se 
. vere service hazards; great mechan 
FIBERGLAS and MICA WERE JOINED IN UNION ical strength, non-stretch, no need to 
varnish, available in any thickness 
from .010 to 35 mils, resist tempera 
and the progeny of the “blending” are happily at work, tures beyond 150° C., and extremely 


F : . A high dielectric. 
promoting efficiency throughout the electrical industry Write for Bulletin HC 2-1. it tells 
the entire story of Fiberglas-Mica 
Combinations... and for Quick De 


occurred. liveries PHONE — WIRE — or —WRITE 


where prior to the “marriage” let-downs frequently 


Surface of 


to 20 m the Mica, 


ils inclusive 


of the Mic 

10,25 mils inclusing 
face of . 

able j em 


e Mica, bi a a rn mad : 
P nesses helen 15-mi| Fibercn 3. 
MITCHELL-RAND . from 25 to 35 ate 
for 56 YEARS 
THE ELECTRICAL 


MITCHELL-RAND INSULATION COMPANY, INC. 


PMR aie ba a COrtlandt 7-9264 NEW YORK 7,N.Y. 


Dt Me | ee Meo Fiberglas Saturated Sleeving, Vornished Tubing Cotton Tapes, Webbings and Sleevin 
Cable Filling and Pothead Compounds Asbestos Sleeving and Tape et het Me ee GT) 

eta OME ey er eer a ee ed Insulating Varnishes of all types ‘1 
Bie Le eee LL Mica Plate, Tape, Paper, Cloth, Tubing Extruded Plastic Tubing 3 


aloe Me et ee ea A PARTIAL LIST OF M-R PRODUCTS ai te Pee tet eT | 
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SILENTBLOC Vibration Mountings give 
engineered accuracy in control of vibration 
and shock load in motors and equipment. 





SILENTBLOC BEARINGS for oscillating 
equipment—need no lubrication, work silent- 
ly, long lasting, unharmed by dust or liquid. 





RUBBER-bonded-to-metal parts of all kinds, 
made to specification. In ROTOL drive, 
shown at right, rubber is bonded to metal. 


MECHANICAL GOODS DIVISION « WABASH, 


Rubber Engineered by GENERAL 


One entire General plant, at Wabash, Ind., and its 
Engineering Department specialize on mechanical 
rubber goods, some of which are shown here. If 
your products use rubber parts, General engineers 
can help you specify the rubber and design appli- 


MOULDED RUBBER parts of any size, 
shape and type of rubber, to meet your 
specifications for accuracy and performance. 





EXTRUDED RUBBER in any solid or hol- 
low shape, made accurately to your specifi- 
cations from any .type of rubber. 


cations for highest efficiency. Broad experience 
and ample facilities qualify General as a dpendable 
source for your needs in precision-engineered 
rubber goods. The General Tire & Rubber Co., 
Mechanical Goods Division, Wabash, Indiana. 





PLATE MOUNTS of any metal and 
rubber, for vibration isolation in aircraft, 
radio, electrical equipment, instruments. 





OIL SEALS for lubricant and hydraulic 
applications, engineered to meet your needs 
in efficiency and long service. 


SHOWN HERE are exploded and 
assembled views of ROTOL gearbox 
drive. On many parts, tolerance was 
held to ten-thousandths, 


ROTOL gearbox drive for Rolls-Royce aircraft engine, 
engineered by General. Rubber coupling cushions start- 
ing torque and absorbs torsional vibrations due to 
engine impulses, minimizing metal shaft fatigue. A notable 
example of General’s skill in precision engineering. 





INDIANA 


THE GENERAL TIRE & RUBBER CO. 
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Makers of America’s Top Quality Tire 
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Extruded on this giant Vacuum Lead Press, 2500 
ft. lengths of special 3 inch [. D. pipe were welded 
into 35 miles of continuous pipeline, coated with 
asphalt, taped with paper, vinylite fabric tapes and 
steel bands, and armored with steel wires bedded in 
and covered with asphalt saturated jute servings... 
Insert shows cross-section of pipe whose length was 


laid in five hours by the Setar cable-laying ship. 





With the active interest of General 
Eisenhower, and Allied officers, 
Admiral Lord Louis Mountbatten 
conceived a series of pipelines under 
the English Channel to feed precious 
oil and gasoline to Allied fighting 
forces speeding across France, Bel- 
gium, Luxembourg and Germany. 


Experience in making the largest submarine electric-power cables 
enabled General Cable to volunteer undertaking its part of this 
important contract with its own existing facilities. General Cable 
quickly started making this continuous 35-mile pipe, thanks to 
available equipment commandeered from its coast-to-coast plants, 
its wealth of research and engineering talent, plus dogged deter- 
mination to speed Victory. In about nine months from instal- 
lation, the under sea traffic fuel from England to the continent 
via channel pipelines had totalled 120,000,000 gallons, freeing 
oil tankers, cars and other transport for more vital duties. With 
public recording of this secret comes the buoyant feeling that 
dreams do come true and many more, as yet unrevealed, will 
foster progress in a peace we all can share. 


GENERAL CABLE 
CORPORATION 


General Cable Corporation Sales Offices are located at Atlanta, Boston, Buffalo, Chicago, Cincinnati, 
Cleveland, Dallas, Detroit, Houston, Kansas City (Mo.), Los Angeles, New York, Philadelphia, Pittsburgh, 
Rome (N.Y.), St. Louis, San Francisco, Seattle, Washington (D. C.) 





































VITREOUS 





HNAMELING 


simplified in production 
and reduced in cost by this 


NEW 


‘Titanium Steel 





HE use of Titanium steel 

offers the listed advantages to 
the Vitreous Enamel Industry. 
These advantages have been proved 
in laboratory and plant operation 
where the recommended practice 
covering nickel flashing, pickling 
and enameling has been followed: 


1. Elimination of enamel boiling 
due to steel defects. 


2. Elimination of conventional 
ground coat. 


4. Elimination of copper heading. 
+. Improved sag resistance. 
5. Improved resistance to warping. 


6. Excellent deep drawing qualities. 


ADVANTAGES 


7. Use ot conventional cover coats 
directly on metal. 


8. Resistance to hydrogen penetra- 
tion or absorption. 


The benefits you derive from these 
advantages are: Lighter enamel 
weights and coats...reduction of 
chippage and mechanical breakage 
losses...increase in production 
efficiency through reduction of re- 
work and re-operation... sharply im- 
proved thermal shock resistance of 





whité enamel, due to thinner enamel 
thickness... overall cost reduction 
for enameled ware...increase in 
production speed. Even when a 
ground coat is used thie New 
Titanium Steel for Vitreous Enam- 
eling brings important manufactur- 
ing cost reductions. 


Manufacturers of both steel and 
enameled products may obtain com- 
plete factual technical data from 
member of our Technical Staff, or 
by mail. Consult your steel supplier 
on deliveries. 


Pending patent applications on the 
new enameling process and prod- 
uct made thereby are owned jointly 
by Inland Steel Company and The 
Titanium Alloy Manufacturing 
Company under Trust Agreement. 


THE TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broapway, New York, N. Y. 


82 


General Offices and Works: Niacara Fats, N. Y. 
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WALDES 


EXTERNAL TYPE NAS-51 TRUAR 


RETAINING RING 


U.S. PAT. RE-18,146 
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INTERNAL TYPE NAS-50 


cr Waldes Truarc expands or contracts without distortion and without 
permanent set, fitting tight all around the groove. It offers important 
advantages over shoulders, nuts, collars, etc., for all thrust-load fixings 
in shaft and housing applications. It saves space, weight, assembly 
time and machining costs. Waldes Truare presents a significant advance 
in retaining rings, well worth your thorough investigation. We will 
gladly furnish samples and full data for tests, upon request. 





WALDES KOHINOOR, INC. Long Island City 1,N.Y. 


internal type National Aircraft Standard 50. 4 
Canadian Representatives . . . Prence Progress & Engineering Corporation, Ltd. + 72-74 Stafford Street, Terente 


External type National Aircraft Standard 51. 
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Unsung hero of plastics progress is the cus- 
tom molder. Through his untiring efforts and 
remarkable ingenuity, the use of plastics has 
hecome extensive in practically all fields of 
industry. Typical of the thousands of items 
which have been developed or improved through 
the intelligent application of plastics, is this 
Durez phenolic plastic washing machine agi 
tator molded by Eclipse Moulded Products Co. 


Reports from users of this molded 
Durez washing machine agitator attest 
a definite superiority over those made 
from other materials. The surface, for 
example, is permanently clean, smooth 
and lustrous from the moment it leaves 
the mold. Furthermore, it is inert to 
washing solutions and its action on 
clothes is easy and gentle. Tests which 
ran as long as 2400 hours continuously 
proved this agitator to be thoroughly 
satisfactory in every respect. 


Answering A Need 


As long as twenty years ago, washing 
machine manufacturers were searching 


is Ingenuity can 


i oon 6 0 ail th iia ent aati RS i BBE 8. 


for a plastic material that could be 
used in producing an agitator — the 
only part of the washer that remained 
the same year after year. The engineers 
then in the ado- 
because they wanted 
an agitator that would increase the 
speed of the washing action while 
retaining a smooth, glossy surface that 
would be easy and gentle on clothes. 


The Eclipse Moulded Products Com- 
pany helped pioneer this search, and 
the molded Durez phenolic plastic 
agitator illustrated is the evidence of 
their persistence, ingenuity, and _ re- 
sultant success. Like so many of 
America’s custom molders, they be- 
came aware of a need in industry and 
answered it completely. 


turned to plastics 
lescent stage 


Versatile Plastic Used 


Needless to say, the plastic used in 
molding this agitator had to be ver- 
satile, and the choice of the proper 
material was naturally most difficult. 











A Durez phenolic plastic was selected 
tor two reasons. First, the phenolics 
in themselves, are the most versatile 
of plastics. Second, Durez has spe- 
cialized in the production of the 
phenolics for over a quarter century 
and has a line of more than 300 mold- 
ing compounds from which to select 
the plastic that precisely fits the job 


In this case, the emphasis was on 
moisture resistance, alkali resistance, 
excellent moldability, and impact 
strength. In another case, it might 
well be on dielectric strength, arc- 
resistance and non-bleeding. In all 
cases, the versatility of Durez phe- 
nolics is the natural starting point 
when you're struggling for the solution 
of a plastic material problem. The serv- 
ices of experienced Durez technicians, 
plus a wealth of proved product de- 
velopment data, are available at all 
times to you and your custom molder. 
Durez Plastics & Chemicals, Inc., 288 
Walck Road, North Tonawanda, N. Y. 
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Hydron evacuated bellows as- 
semblies, accurately-calibrated, 
hermetically-sealed and acutely 

d sensitive, automatically translate 

changes in altitude or vacuum into 

motion required to operate valves 
and switches ... to compensate for 
the effect of pressure changes on 

e instruments and controls. 


|. WHAT DO THESE USES SUGGEST? 


t Hydron evacuated bellows are 
: being used today in altimeters, 

oxygen-air mixture controls, ab- 
n solute pressure recording and con- 
e, trolling instruments, header relief 
t valves, supercharger boost con- 
it trols, fuel and manifold pressure 


| CLIFFORD 


HYDRON 








: First with the Facts on Hy- 
s, draulically-formed Bellows 


















Feather-weight . . . the First All- 
Aluminum Aircraft Oil Coolers 
and Coolant Radiators... Made 
with Hydron Tubing... Brazed 


| by Clifford's Patented Method. 


a 
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gauges and turbo supercharger 
controls. When paired with other 
bellows of equal characteristics, 
they are used to compensate for 
ambient pressures on temperature 
or pressure controls. 


CLIFFORD HAS THE FACTS 


Given the total amount of 
travel (with allowable tolerance) 
needed for a given change in pres- 
sure, Clifford is equipped to de- 
sign, assemble, evacuate, seal and 
test the one right evacuated bel- 
lows assembly for you: 

Here’s why. Because accurate 
wall thickness is inherent in the 
hydraulic method of forming bel- 








lows — and spring rate is only as) 
accurate as the wall thickness of 
the bellows. Clifford, industry’s 
first source of hydraulically-formed 
bellows, is still first with the facts 
when accurate bellows behavior 
and long life are critical. 

Submit sketches and data for 
your proposed assembly before de- 
signs are too far advanced, and 
Clifford will make trouble-saving 
recommendations, specifying 
whether internal or external com- 
pression springs will be required 
for more accurate matching. In the 
meanwhile, write for a sample of 
Clifford’s bellows facts, using the 
coupon below. 
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CLIFFORD MANUFACTURING COMPANY 


568 E. FIRST STREET, BOSTON 27, 


| 

| 

| 

| 

| 

' 

0 Air conditioners - unit 

| ) Air conditioning systems 
| } Aircraft 

l } Carburetor altimeter controls 
Engine thermostats 

| €2 Gasoline valves 

| () High pressure steam devices 
| 

| 

| 

| 

| 

| 

| 

! 
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0 Hot water heaters 
D Instruments 


temperature and pressure 


Other applications 


COMPANY 


Remote and direct control of 


Aes. :..2b..... a... ae 


MASS. 


Please send me information on Hydron Bellowsand Bellows Assemblies. 
I am interested in applying them to the equipment checked. 


D Kilns & ovens — industrial 
0C Oil heating systems 

2 Oxygen flow indicators 

D Oxygen regulators 

0 Process controls 

© Refrigerating systems 

0) Refrigerator controls 

DC Refrigerator switches 

0 Stoves & ovens — commercial 
DC Stoves & ovens — domestic 
©) Supercharger controls 


ADDRESS...... sania inane atiies 
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oO LF YOU ORDER BRASS and copper proaucts in an) 


form, you'll want a copy of the new “Chase Dictionary of Brass and Copper Terms.’ 


This informative 92-page book describes —in brief, non-technical language —not only 
mill and warehouse products, but also semi-fabricated and finished products. It will help 
you greatly in the buying or specifying of brass and copper, enabling you to avoid mis- 
understandings and delays caused by using incorrect terminology. Write today for your 


complimentary copy of this Chase DICTIONARY. Address Dept. ' M-8. 


FIRE CRACKING 
BULL RING ROD 


% 
X 
RANQOM LENGTHS \ 
PINION TUBE 
HARDNESS NUMBER 


NICKEL SILVER 
SCALING 









PIERCING 
EQUIVALENT ROUND 











\ 








SIZING 


CHASE BRASS & COPPER CQ. 


“=Incorporated= : 
Waterbury 91, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 





ALBANY f CINCINNATI INDIANAPOLIS MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTAT CLEVELAND KANSAS CITY, MO. tT NEWARK PITTSBURGH SEATTLE 

BALTIMORE DETROIT LOS ANGELES NEW ORLEANS PROVIDENCE ST. LOUIS 

BOSTON HOUSTON MILWAUKEE nat NEW YORK ROCHESTER f WASHINGTON t 
CHICAGO t Indicates Sales Office Only 


This is the Chase Network — handiest woy to buy brass 
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BH EXTRA FLEXIBLE FIBERGLAS SLEEVING 
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Way give a few cents worth of electrical in- 
sulation a chance to be the weak link in your 
product? Use BH "Extra Flexible Fiberglas 
Sleeving—the one insulation with al? these 
advantages: 

It is permanently non-fraying, non-stiffening 
and non-burning, by virtue of the exclusive BH 
process. It will not dry out, crack or rot, retain- 
ing its original unusual resistance to high and 
low temperatures, moisture, oil, grease and 
chemicals indefinitely. 

If you want an all-purpose sleeving that sim- 
plifies assembly and maintenance and gives 
longer maximum protection, standardize on BH 
Extra Flexible Fiberglas Sleeving. Available in 
all standard colors and sizes from 5%” to No. 20, 


inclusive. Write for free samples today and com- 
pare by actual test! 


HOW TO KEEP CUSTOMERS COOL AT 1200°F! 
Direct contact with heat up to 1200°F does not 
harm BH Special Treated Fiberglas Sleeving, the 
non-burning, unsaturated, flexible-as-string sleev- 
ing that stays supple and won’t fray when cut. 
Made in natural color only—all standard sizes. 
Get this extra protection now and keep custom- 
ers’ temper cool, too! 


ALL BH PRODUCTS AVAILABLE IN STANDARD 
36” LENGTHS and 500-FT. COILS 





PRODUCTS 


Dept. M Conshohocken, Penna. 
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Striking 3-dimensional effects 


DRESS UP YOUR PRODUCTS WITHP! 


* 


hese attractive steering wheel medallions are excellent examples able coloring. So realistic is the three-dimensional effect that it |- 
of the striking and unusual effects that can be achieved with difficult for even the keenest eve to determine that metal or other 
three-dimensional moldings of transparent PLEXIGLAS, with suit- materials have not actually been imbedded in the PLEXIGLa- 


Back view of a three dimensional PLEXIGLAS 
molding, showing molded-in design. The 
paint visible here is the background color. 
applied overall after the surfaces of the 
intaglio forms have been painted with con- 
trasting color. 


The same molding viewed from the front. 
Note the realistic impression of depth and 
perspective, gained through the skillful use 
of colors which take full advantage of the * 


crystal-clarity of PLEXIGLAs. 


as is the trade-mark, Reg Pat. Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company. 


Mok wea |G 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides 





with transparent LP; lexielus 


DISTINCTIVE MOLDINGS LIKE THESE 


OR trade-mark medallions and insignia, signs 

and displays, containers, buttons, knobs, 
andles and other decorative applications, color- 
|, three-dimensional PLExicLas moldings offer 
nlimited possibilities. 


Protected from exposure by the front surface 
the molding, paints retain their tone and bril- 
unce. Since there’s no danger of damage by 
andling, designs may be as delicate as desired. 
esistance to dimensional change, discoloration 
ud breakage makes Piexicias highly practical 
r these parts. 


Excellent molding properties of PLEXIGLAs make 
ossible speedy and economical production of even 
he most intricate three-dimensional moldings. 


LOOKING AHEAD . 


THROUGH 


Plexielas 


Rohm & Haas is the pioneer and principal 
producer of acrylic plastics. Today PLExIcLas 
is found on every type of Army and Navy 

lane—convincing proof of the qualities that 
love made it “aviation’s standard trans- 
parent plastic.” 

Investigate the ways in which PLExIcLAs 
can give your product new sales advantages. 
Write or call our nearest office— Philadelphia, 
Detroit, Los Angeles, Chicago, Cleveland. 
New York. Canadian distributor: Hobbs Glass 
Ltd., Montreal. 


ONLY ROHM & HAAS MAKES 
Pleviglas 
CRYSTAL-CLEAR ACRYLIC SHEETS 
AND MOLDING POWDERS 


1, Front surface is smooth—back 
molded in different depths 


To permit a proper flow of material, the depth 
of letters, seals, etc., should not be over one- 
half of the total thickness of the molding. 
Actually, when viewed from the front, they 
will appear much deeper. 


2. Appropriate coloring applied 
to markings that form design 


Bright, reflecting colors should be used on the 
intaglio parts. Light is reflected back from the 
center — thrown down at the sides, making 
the coloring there appear deeper. If metallic 
paint is used, the form is even better defined 
by the added highlights. 


3. Background color applied to 
complete 3-dimensional effect 


Since the shadows cast by the intaglio form 
are dark, the background color should be 
light for contrast. It is important to take ad- 
vantage of these shadow effects since they add 
greatly to the illusion of depth and perspective. 


Represented by Cia. Rohm y Haas, S. R. L., Carlos Pelleerin 331, Buenos Aires, Argentina, and agents n principal South American cities, 
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PEP ENDADLE 


The real test of fine gears lies in their 
performance. Gears that operate 
smoothly, quietly, dependably, day 
after day, year in and year out. . that’s 
the type of product you can expect 
from us. For, here at “Small Gear 
Headquarters” you'll find all the in- 
tricate know-how .. all the modern 
methods and machinery developed 
through a quarter century of intensive 
specialization. We’ve concentrated 
upon doing ONE job. Our customers 
say we do it superlatively well . . de- 
signing and making gears ranging 
from 12 to 96 DP only. Should your 


post-war product call for uniformly - 


excellent small gears that will give 
long, dependable service, we believe 
you'll benefit by discussing the prob- 
lem with a G.S. engineer! 
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{ge rods, shafts and plates of these variable condensers 
were made of brass furnished by Revere. We are 
especially proud of this because orders received for metal 
for this important purpose reflect our ability to hold gauges 
to the exceedingly close tolerances that are necessary in 
order to permit rapid manufacture of uniform units. Thus 
the critical distances between rotors and stators are main- 
tained on a production basis. Brass is also highly desirable 
because of its low “‘creep’’ or drift with temperature changes, 
its strength and rigidity, and the ease with which it can be 
machined, stamped, soldered and plated if necessary. 

In addition to various types of brass and bronze, Revere 
also .offers electrolytic copper, Free-Cutting Copper, 
O.F.H.C. copper, and other copper and copper alloys of 
special interest to the electronic industry. These may be had 
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REVERE 








in the usual mill forms of bar and rod, sheet and strip, tube 
and pipe, and extruded shapes. When you do development 
work the question is sure to arise as to which material is 
best, and which form most economical to work. We have 
assisted a number of electronic manufacturers solve perplex- 
ing problems, and will be glad to work with you through 
the Revere Technical Advisory Service. Write the Revere 
Executive Offices. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N.Y. 
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These weird shapes are fan blades . . . some used for cooling, 
others for ventilation, still others for circulating heat. But 
whatever their purpose, they must be kept quiet! 


GISHOLT DYNETRIC BALANCING MACHINES* take advan- 
tage of modern electronics to rid these fans of throb and clatter. 
Unbalance vibrations as slight as .000025” are located with 
unerring accuracy . .. measured through a simple dial reading 
s:.and quickly readied for correction. 


Proper static and dynamic balance gives longer life, higher 


efficiency to fans . . . to amy rotating part. There is a Dynetric 
Balancing Machine to accommodate such parts—from the 
tiniest rotor for an electric razor, to a giant marine propeller. 
Whatever your balancing problem, look to Gisholt for the 


answer. Literature on request. 
GISHOLT DYNETRIC BALANC- 
*A development of Westinghouse Research Laboratories ING MACHINES have the flexibil- 
’ required to handle a variety of 
apes like these. And, despite the 


G I Ss H O L T MA Cc H I N E Cc O M P A N Y small production of such items, the 


universal nature of the Dynetric Ma- 


11:9 East Washington Avenue : Madison 3, Wisconsin = “hives makes it possible to obtain ac- 
curate balance at extremely low cost. 


Look Ahead... Keep Ahead: :. with Gisholt 
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Get Set Now—For Profits Tomorrow 


ROEBLING ENGINEERS CAN HELP NEW PRODUCT 
PLANNERS WITH QUALITY WIRE AND STRIP STEEL 


QUALITY AT THE RIGHT PRICE is your key to profits in tomor- 
row’s competitive markets. And Roebling Strip Steel (up to 10” 
wide) can help you save dollars, man hours and metal with 
smoother, steadier operation in punching, forming and drawing 
on an infinite variety of parts and shapes. Rigidly adhering 
to specifications of temper, finish, steel analysis, tolerance, 
Roebling Strip Steel will give you higher quality and increased 
production. 





That’s why we say: Let a Roebling engineer help you get set for 
tomorrow’s competition now. Plan ‘‘Quality at the right price’’ 
today. Our nearest branch office will be happy to serve you. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 






A WIRE 


ROUND G FLAT ff SHAPED STRIP WIRE ff me 
FABRICS 


WIRE WIRE STEEL ROPE f= AND 


WIRE G 
CABLES 


IROEBLING 


PACEMAKER IN WIRE PRODUCTS — wire rope AND STRAND © FITTINGS * SLINGS * AERIAL WIRE ROPE SYSTEMS a 
SUSPENSION BRIDGES AND CABLES * COLD ROLLED STRIP * HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS » ROUND 
AND SHAPED WIRE + ELECTRICAL WIRES AND CABLES + WIRE CLOTH AND NETTING + AIRCORD, SWAGED TERMINALS AND ASSEMBLIES 
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@ There are 2608 G-E capacitor ratings now 
being applied in all fields where capacitors 
are used. We believe you will find that the 
long life and dependability of these compo- 
nents will add extra reliability to your equip- 
ment giving you, over a period of years, sub- 
stantial savings in replacement costs and 
servicing. In addition, many equipment man- 
ufacturers have found that use of G-E ca- 
pacitors often appreciably reduces the size, 
cost, and weight of their product. 

The high quality of these units has been 
made possible by new processing techniques, 
together with improvements in hermetic 
sealing, bushing construction, and G-E devel- 
opments in dielectric materials such as Pyra- 
nol, lectronol, lectrofilm, and extra-thin kraft 
paper. 

Here are some of the more important items 
in this ever-widening line that it will pay you 
to investigate. 


2608 OPPORTUNITIES to maiq 


CAPACITORS FOR D-C APPLICATIONS 


Fixed paper-dielectric capacitors, hermetically 
sealed in metallic containers, built in accordance 
with the Proposed Joint Army-Navy Spec. JAN-C- 
25. All units can be obtained in either Pyranol 
(Characteristic F) or mineral-oil (Characteristic E) 
types. CP-50 to 55 in single-, dual-, or triple-section 
units; CP-60 to 65 in single- or dual-section units 
with conventional or glass terminal seals; CP-70, 
all listed ratings, with or without removable mount- 
ing brackets. 

Ask for Bulletins GEA-4357 and GEA-4424 


CAPACITORS FOR NORMAL-FREQUENCY A-C CIRCUITS 


Motor capacitors in rectangular or cylindrical 
cases 
Ballast capacitors for use in high-power-factor 
ballasts for fluorescent lamps 
Capacitors for ignition transformers or other 
specialty transformer applications 
Ask for Bulletin GEA-2027 


CAPACITORS FOR HIGH-FREQUENCY APPLICATIONS 


Lectrofilm capacitors for radio-frequency blocking 


MEET G.E.’°S EXPANDING LINE OF CAPACITORS 


A representative group of the 2608 
et ER ha Ti ls te Ue A ARR 
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ong-range savings: 


nd by-pass applications, in Case-60, -65, and -70 
1 Ask for Bulletin GEA-4295 

Parallel-plate capacitors for resonant circuits of 
high-frequency induction heaters or other electronic 


oscillators Ask for Bulletin GEA-4365 


grid and plate 


capacitors for 
electronic oscil- 


service in 


Ask for Bulletin GEA-4388 


Paper-dielectric 
blocking and by-pass 
lators 

Capacitors for high-voltage networks, flash pho- 
tography, discharge welding, impulse generators, 


and other energy-storage applications. 
Data on request 


For complete descriptive and application 
information, ask for the bulletins indicated. 
Where a bulletin is not listed, if you will let 
us know of your problem or requirements, we 


shall be glad to supply the data you need. 
General Electric Co., Schenectady 5, N. Y. 


GENERAL &@ ELECTRIC 
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Here’s the kind of help we can 
give you on your new circuits 


Extracted from 
ee Hist 
evelopment, 
Chesnut, 4; 


rmic Corp., 
March 22, 
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The fastest, most economical way 
to change your drawings! 





You're off to a flying start ... when you give the drafts- 
man an OZALID INTERMEDIATE (translucent) print of 
any drawing that must be changed. 


For an Ozalid Intermediate is made in an OZALID 


sary to change the developing solution. 
Even more important savings in time and labor are 


realized in the next step. For all that the draftsman need 
do now is remove the obsolete lines with Ozalid Cor- 


machine in seconds, in exactly the same manner as any 


other type of OZALID print. 


No additional equipment is required; nor is it neces- 


1. This is an Ozalid Intermediate (translu- 
cent) print of the original drawing. 


Ozalid Intermediates may be made on 
paper, cloth, or foil. With or without design 
changes, they may be substituted for original 
tracings in print production. Or sent to 
branches or subcontractors for printing. 


Ozalid Work Prints supply drafting room, 
assembly lines, and offices with reproductions 
of anything drawn, typed, or printed on trans- 
ucent paper. Prints have black, blue, or red 
‘ines —as désired—on white background. Col- 


Nb 


rector .. 


. and draw in the new design. 


He never has to redraw any line that remains the 


same! 


2. Draftsman eradicates obsolete lines with 
quick-drying OZALID Corrector Fluid. 


ors may be used for identification. 


Ozalid Specialties include Chartfilm and 
Dryphoto. Chartfilm gives lustrous, black 
lines on a waterproof, oilproof, white plastic 
base. Dryphoto reproduces continuous tone 
photographs quickly, economically, beauti- 
fully, in black, sepia, or two-tone (blue-brown) 
effect. 


All in all, there are 10 types of Ozalid prints. 
See them and learn all about the versatility 





3. New design is drawn in. Work-prints ca 
now be made from this translucent “master.” 


that is vours only with Ozalid. Write for free 
“10 instead of 1” booklet today. 


OZALID 


Division of 
General Aniline and Film Corporation 
Johnson City, N. Y. 


Ozalid in Canada 
Huches-Owens Co., Ltd., Montreal 
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THE SOCKET SCREW 
TO TURN TO WHEN 


A HEX WON’T 
TURN FURTHER 


paren 1X1 TM di VA) Oil yee) yt ae 
keeps going after a hex quits 


Ge Don’t get us wrong. Bristol has 


nothing against Hex socket screws... 
makes and sells a lot of them. A Hex is 
good as long as you keep it in its place. 

But in products with hard-to-reach 
fastening points . . . in products exposed 
to severe vibration . . . in products that 
require frequent disassembly . . . it’s the 
Bristo ‘‘Multiple-Spline’” Socket Screw 
that belongs. 

The spline-shaped key meshing accu- 
rately with the spline-shaped socket pro- 
vides a rotary pull, instead of the expand- 
ing push that makes Hex sockets round 
out or burst when they’ve reached their 
limit. That’s why you'll find an extra 
turn or two of extra tightness in the 
Bristo ‘‘Multiple-Spline’’ and why you 
can release it with a flick of the key in- 
stead of a tug. 
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CAP SCREWS 





Bristo ‘“‘Multiple-Spline’’ Socket Screws 
come in cap and set screw styles in sizes 
down to and including No. 4 wire. 

And remember, if it’s Hex Socket 
Screws you need, you get the same cold- 
forged toughness and precision manu- 
facturing that make ‘‘Multiple-Spline”’ 
first choice for the tight places. 


WHY “MULTIPLE-SPLINE” MEANS 


TIGHTER 


NO EXPANDING PRESSURE; THE 
KEY PULLS THE SCREW AROUND 


TION | 


GET SPECIFIC FACTS ON BRISTO “MULTIPLE-SPLINE” FOR YOUR APPLICA 








screw machines 
textile machinery 
time clocks 


ae 


washing machines 
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vending machines 
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THEY’RE GREAT LITTLE METERS! 





Front, side or back —inside and out — the 114” Round 








Model 120 can do a whale of a job for you on a wide 


variety of applications. 


External pivots provide maximum accuracy in mount- 




















ing the moving element between the jewel bearings 





Side View ... prevent rocking of pointer... reduce side friction 
between jewels and pivots...increase the life of bearing 
surfaces. Movements are designed to meet forthcom- 


ing JAN-I-6 specifications for 1% inch instruments. 





Built with fine precision, entirely self-contained 
..-with built-in resistors and shunts, this great 
little meter is also completely immersion-proof 


throughout. It has a special locking device for 





| Frelit View exerting pressure against rubber gaskets on either 
| side of the glass. Watertight sealing includes ter- 
minal studs and a gasket back of the flange water- 
proofs the juncture between the meter and the panel. 
Installation is easy—a ring mounting eliminates mount- 


ing screws. The case is Black Anodized Aluminum. 


Back View 









Model 112 has all the features of the Model 
‘120 except that it has a square, bakelite case. Like 
the 120 it is available either as a D.C. or A.C. 


(rectifier) instrument. Write for latest catalog. 






“Inside” View 
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Two things you can depend on when you 
select Delco motors to drive your new 
appliances: 


You will have the right motor to meet your 
particular needs—correctly designed and 
built to provide a neat,. compact power 
unit for your products. Delco Products’ 
engineering know-how is attested by the 
wartime pérformance of millions of Delco- 
powered appliances. 


You will have a manufacturing source 
of supply that can meet your production 
requirements—keep pace with any and 
all expansions you have planned. Delco 
Products will apply greatly increased 
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manufacturing facilities to the needs of 
postwar appliance manufacturers. 


For dependability in performance and 
delivery, let Delco Products meet your 
motor requirements. Delco Products Divi- 
sion, General Motors Corporation, Day- 
ton, Ohio. 


Keep Buying War Bonds 


rl (\ ye 
PRODUCTS 
DAYTON, OHIO 


TOMORROW'S LEADING APPLIANCES 
_ DELCO-POWERED 
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Flow Chart for Quality Control 


Efficient control over the quality of preci- 


sion springs requires active and intelligent Typical Control! Chort Station of Hunt 
or ation a unter 


for measuring free length and load 


testing and measuring devices possessing es ; a . 
ee 


accuracy and speed standards unheard of 


al plication of statistical methods, using 


less than three years ago. 

lhese new inspection techniques have 
been in full use at Hunter for some time. 

The development and manufacture of 
our own new electronically-operated de- 
vices reached such proportions that we 
had to create a new “Special Apparatus” 
department to handle the work. 

Below, you see how the quality func- 
tion ties into the manufacturing cycle. 
The artist’s drawing is based on an actual 
flow chart for close tolerance compres- 
sion springs. 





UNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 


Springs, Metal Stampings, Wire Forms, Mechanical and Electrical Assemblies 


RAYTHEON VOLTAGE STABILIZERS 


REGULATE 


VARYING CONSTANT 
OUTPUT 


VOLTAGE 
VOLTAGE +% OF 1% 


INPUT 





ENDBELL 
MODEL 


Built into new products or installed into equipment already in use, 
Raytheon Voltage Stabilizers assure more accurate operation of all 
types of electrical equipment. Note these Raytheon performance 
features—stabilizes output voltage to +14 of 19%... stabilizes 
the varying input voltage within 2 cycles... stabilizes input voltages 
from 95 to 130 volts or 190 to 260 volts. 

Raytheon Voltage Stabilizers are entirely automatic in operation. 
They have no moving parts ... nothing to wear out. Available in 
three styles, cased, uncased and endbell, to meet most application 
requirements. Write for bulletin DL 48-537. It gives performance 
curves, technical data and complete information. 


Tune in the Raytheon radio program: “MEET YOUR NAVY,” every Saturday night on the Blue Network. Consult your local newspaper 


The coveted Army-Navy “E,” for 
he Excellence in the manufacture of 
war equipment and tubes, flies 


MANUFACTURING COMPANY over all four Raytheon Plants 
area OE ee where over 16,000 men and wom- 


190 WILLOW STREET, WALTHAM, MASS en are producing for VICTORY. 


Devoted to research and manufacture of complete electronic equipment ; receiving, transmitting and hearing aid tuhes; transformers; and voltage stabilizers. 
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Production 
a Design Factor 


More and more it is becoming apparent to men 
of manufacturing that production bears a very 
close relationship to both appearance and engi- 
neering design. It particularly holds true in the 
development of electrically operated products 
where the elements of insulation, power, control, 
etc., are involved. 


Without adequate production knowledge; with 
limited understanding of shop techniques; unin- 
formed in regard to processes and application 
methods, the design engineer is at a decided dis- 
advantage. He should be fully capable of think- 
ing his way through plant production schedules. 
He must be able to determine what effect his 
product designs and their specifications will have 
on these schedules. 


Can a new design be turned out with the pro- 
duction facilities that are available or must an in- 
vestment be made in new equipment? If the lat- 
ter, the added cost must be spread over all the 
products turned out, hiking the unit production 
cost. What will this do to the selling prices, and 
will it be competitively in line? If not, the sales 
staff will be pulling against a dragging anchor 
and will have inherited a liability from the engi- 
neering side of the business. The same thing is 
true if the specification of new materials or parts 





results in a disproportionate increase in price. 
This isn’t to say that new production equip- 
ment or the specification of new materials and 
parts will inevitably boost a product's cost. They 
may conceivably lower the unit cost, and often 
do, by increased efficiency in fabrication of a de- 
creased number of component parts. 


Design engineers, whether responsible for ap- 
pearance or engineering improvement of prod- 
ucts, should get out in the factory for actual plant 
practice. Let them work with their own specifi- 
cations, that they may obtain firsthand reactions 
as to the practicality of their designs. They will 
then be better fortified: for those star-chamber dis- 
cussions, participated in by sales, engineering and 
production staffs, to get rid of the bugs before 
production begins. 


Some manufacturers, especially the smaller 
ones, have their design engineers work with pro- 
duction personnel in the plant in initial produc- 
tion runs. Others, including some of the larger 
ones, establish a close and continuing contact be- 
tween product development and production per- 
sonnel. In the days ahead such a close relation- 
ship will become increasingly necessary. 


A good designer knows production. 


See ennenenneeneneeneemeeeennnesmeseeeenesseneeeee 























What to Keep in Mind 









In Designing a Food Freezer 


* Air spillage a factor in determining whether product will 


be the top-opening chest or side-opening cabinet type. 





T MAKES for comfort and it makes life worth 


living. ...” and “We would never consider being 
without one and advise every farmer to have 
one... .” are typical phrases used by grateful farmers 


in their letters to the State College of Washington. 
These remarks are about freezers, home-made as a 
wartime necessity, and augur well for the future of 
commercially produced equipment. 

The benefits of low temperature storage boxes are 
now being enjoyed by only a limited number of fam- 
ilies. Until Pearl Harbor several pioneer manufac- 
turers sold some 20,000 freezers to urban and farm 
families but since then the insistent demand for more 
units has been only partially met by home-made con- 
struction and by conversion of ice cream cabinets. The 
pent-up desire for freezers is constantly mounting and 
according to recent surveys by one large manufacturer 
approximately 350,000 freezer storage cabinets will be 
needed the first year after release of restrictions. 

The domestic freezer is a promising new product. It 
is attracting the attention of many manufacturers and 
a host of design ideas are beginning to take shape. Re- 
gardless of the catch names existing or to be devised 
for the products of the various manufacturers, the 
freezer in its essence is simply an insulated and re- 
frigerated box. It must store frozen foods safely for 
extended periods and also be capable of freezing various 
quantities of fresh foods according to the needs of the 


One of the new top-open- 
ing, chest-type units. This 
design avoids wasteful air- 
spillage when opened. 
Courtesy of the Ben-Hur 
Manufacturing Company. 


Utility and convenience of maintenance influence designs. 


WALTER W. VOSS 


Mechanical Engineer 





user. To be worthy of its name a freezer must give this 
basic service and it is the designer’s job to create a 
product which does this unfailingly and economically. 

Experience has shown that freezer storage is space 
saving. In one cubic foot of storage space 30 pounds of 
food can normally be placed, but if well packed it will 
hold almost 50 pounds. Thus a ten-cubic foot freezer 
will conveniently harbor about 300 pounds and a large 
farm unit, of say 40 cubic feet will keep nearly 1200 
pounds of produce. 

It is estimated that freezer sizes ranging from 4 to 
12 cubic feet of storage capacity will satisfy the needs 
of the urban user. Such home freezers serve several 
desirable purposes. They enable the owner to buy 
frozen foods in large, economical quantities ; they pro- 
vide a conveniently accessible source of a large variety 
of ready-to-cook foodstuffs; they furnish the facility 
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ior freezing limited quantities of fresh, home-grown 
iruits and vegetables. 

The larger sizes, from 20 to 50 cubic feet (and up) 
storage capacity, are especially suitable for farm use. 
Their greater capacity appeals to farmers for a number 
of different reasons. They permit him to freeze consid- 
erable quantities of his own farm-grown fresh foods; 
they save him many trips to the frozen food locker 
plant by making it possible for him to transfer several 
weeks’ food supply at one haul; they enable him to keep 
a selected variety of commercially frozen produce near 
at hand. 





BASIC DESIGN CONSIDERATIONS 


To achieve the highest degree of consumer accept- 
ance, the freezer must combine technical excellence with 
convenience of usage. More specifically, the points 
enumerated below should be considered in every con- 
templated design : 

Temperature.—Continued maintenance of uniform, 
low storage temperature is paramount to proper food 
preservation. 

Accessibility—Adequate storage space should be so 
proportioned that food packages can be conveniently 
placed or removed. 

Bulkiness.—Since floor space is generally at a pre- 
mium, the outside dimensions should be kept at a 
minimum. 

Reliability—Failure of the refrigeration system 
should be only a remote possibility. Nevertheless, pro- 
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Present-day design of 
side-opening, cabinet-type 
freezer which promotes 
convenience in use. Cour- 
tesy of Portable Elevator 
Manufacturing Company. 





vision for quick service, in case of emergency, ought to 
be part of the design. 

Freezer Capacity.—All freezers should be capable of 
satisfactorily freezing reasonable quantities of fresh 
foods. 

A relatively simple device, the home freezer is made 
up of two basic constituents: the insulated shell with 
door or cover, and the refrigeration system with its 
controls. However, great care must be exercised to se- 
lect, arrange and combine the parts of these constituents 
into an integrated, workable whole, or the results will 
be disappointing. 

For the home freezer an unvarying storage tempera- 
ture of 0 F is the ideal and any deviation from this 
shows up in greater operating cost or accelerated food 
spoilage. Stored at 0 F, most foodstuffs can be pre- 
served for 6 to 9.months without any appreciable de- 
terioration. At lower temperatures the storage period 
can be prolonged but refrigeration becomes costlier. 
At higher temperatures, such as 10 F, signs of food 
spoilage begin to appear within about two months. The 
fats of meats start turning rancid and vegetables and 
fruits acquire an off-flavor, change color and lose vita- 
min C content. Excessive fluctuation of the storage 
temperature is also quite detrimental. This condition 
brings about dehydration and loss of crispness and 
flavor, thus greatly reducing palatability. Design for 
maintenance of uniform low storage temperature there- 
fore assumes major importance. 

Achieving relatively satisfactory temperature uni- 
formity involves not only temperature control design 
and location but also cooling surface design and ar- 
rangement. First-class storage demands temperature 
uniformity, both as to space and time. That is, the 
temperature at all locations in the storage space should 
be nearly the same and the variation of the temperature 
at any given spot from day to day should be kept within 
close limits. Controls capable of responding to tem- 
perature changes of 3 or 4 degrees at the points of 
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Inner liner for storage cabinet, using the serpentine 
plate construction of Kold-Hold Manufacturing Co. 


their temperature-sensitive elements are commonplace. 
However, devices guaranteeing the distribution of 
equivalent uniform temperature do not come in small, 
neat packages. The problem is how to prevent the heat 
which inexorably filters through the walls (no matter 
how good the insulation) from influencing the tempera- 
ture of the stored foodstuffs. 

Normally, the food packages placed in freezer stor- 
age are already at or near 0 F. This confines the re- 
frigeration system mainly to the job of handling the 
heat flow through the walls. There are two principal 
methods for doing this. One is to use an evaporator 
(cooler) having a small surface and depend on air cir- 
culation to transfer the heat from the inner surface of 
the walls to the evaporator. The other is to use an 
evaporator with considerable surface and intercept the 
heat before it reaches the storage space. Correctly 
evaluating the merits of these two methods helps to 
establish a basis for sound design. 

Consider the small evaporator similar to the type used 
in present day refrigerators. For absorbing heat ade- 
quately, it depends on air circulation in the storage 
space. This requires open channels either between or 
around the packages, which is obviously wasteful of 
space.. Also, having a relatively small surface, the 
evaporator must operate at a fairly low temperature 
to effect the necessary heat transfer, resulting in re- 
duced compressor efficiency and ‘accelerated frosting. 

Compare with this the large-surfaced evaporator 
shaped to envelop the stored foodstuffs. Since the 
heat transferred through the walls is absorbed by the 
evaporator before getting to the packages, there is no 
need for air circulation; thus close packing is possible. 
This permits more pounds to be stored per cubic foot. 
Furthermore, because of the large evaporator surface, 
the refrigerant temperature can be kept close to the 
storage temperature, yielding high compressor efficiency 
and minimum of frosting. On the basis of these con- 
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siderations, it is not surprising that the large-surface | 
evaporator built like a refrigerated wall is general 
favored in domestic freezer construction. 

Designers vie with one another in an attempt to 
balance off the cost of providing extensive, well placed 
cooling surfaces against what is believed to be the 
actual practical requirement for uniform temperature, 
The pioneer unit produced by one of the first manu- 
facturers in this field had a completely refrigerated cir- 
cular inner liner, a design which is to be continued. 
The question of how much less surface coverage can 
be tolerated without appreciably lowering the quality 
of the storage, must be answered by experimentation. 


ACCESSIBILITY 


If, after opening the freezer, every food package 
could be located directly in front of the user and require 
no excessive reaching or stooping, it would constitute 
the most desirable arrangement. To design a freezer 
most nearly satisfying this ideal is another ‘one of the 
main problems that has to be dealt with. It can be 
argued that a user will not object to a little inconveni- 
ence as long as his freezer provides first-class storage 
and is satisfactory in every other respect. On the 
other hand, the view that convenience of usage will 
enter heavily into the choices made by prospects can 
also be readily upheld. On this point design ideas are 
greatly divergent at present. However, the general 
trend is toward compromise in favor of improved con- 
venience. 

The two basic freezer design types contending for 
adoption are the top-opening chest and the side-open- 
ing cabinet. The first design, a cousin to the ice cream 
cabinet, is normally about 30 inches high, has a storage 
space about 26 inches deep and is equipped with a 
hinged, lift-off or flip-flop cover. The other design, a 
descendant of the domestic refrigerator, generally 
stands about 60 inches high, has a storage space ap- 





Air circulation in sharp freezing compartment, shelv- 
ing not shown. Courtesy of Esco Cabinet Company. 
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cabinets. 


proximately 36 inches deep and is provided with a 
large door. 

On the basis of convenience alone, the side-opening 
cabinet distinctly has the edge over the top-opening 
chest. For example, small or heavy-set people ex- 
perience considerable difficulty in retrieving packages 
located near the bottom of a chest-type freezer. 

Proponents of the chest-type freezer counter this by 
pointing out eagerly that their design enjoys intrinsic 
superiority in regard to air spillage. For instance, at 
each door opening of the cabinet-style freezer the 
heavy, cold air rapidly spills out, whereupon moisture- 
laden warm air rushes into take its place. This puts an 
extra load on the refrigerator and brings about more 
rapid frosting of the cooling surfaces. However, no 
such air spillage occurs with the chest-type freezer be- 
cause the cold air simply cannot escape. To this: the 
believers in the cabinet design reply that the amount 
of air exchange on door opening is of small conse- 
quence, especially when the cabinet is packed full, and 





Hermetically sealed motor and compressor, showing 
arrangements for lubrication. Courtesy of Copeland 
Refrigeration Corporation. 
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(Left) Condensing unit, completely sealed, for fractional-horsepower installations in freezer chests and reach-in 
(Right) Four-cylinder, factory-sealed unit for walk-in farm freezers. 





Courtesy of Servel, Inc. 


that freezers are not opened frequently anyway. 

Although the ardent followers of either freezer de- 
sign minimize their respective shortcomings, they are 
busy devising ways and means of overcoming objec- 
tions. Thus, to improve accessibility of the top-open- 
ing, chest-type freezer, various lift-out trays are being 
tried. Other designs achieve this by decreasing the 
depth of the chest to about 15 inches, even though it 
brings about greater bulkiness. Improved uniform 
temperature maintenance and reduced air exchange in 
the side-opening cabinet is obtained by the use of re- 
frigerated shelves which are sealed against the side 
walls forming separate compartments. An individual 
door for each compartment then confines air spillage 
to a small portion of the whole freezer. Similar bene- 
fits result by using a series of separate drawers. 

Which of the various freezer designs will catch the 
public fancy is yet a matter of conjecture. Practically 
all prewar models were of the chest-type design and at 
present the design trend is still definitely in this direc- 
tion. The 1944 functional design recommendations of 
the Rural Electrification Administration specify the 
chest-type freezer. 


BULKINESS 


Regardless of its ultimate resting place, whether it 
be in the kitchen, basement, back porch or garage, the 
owner of the freezer won't want to yield up any more 
space than absolutely necessary. Also, the freezer 
must clear the usual 30 inches wide doors and be trans- 
portable around sharp cornered stairways. For these 
reasons minimum bulkiness is highly desirable. 

A step in this direction is to choose a compact con- 
densing unit, comprising the motor, compressor, con- 
denser and receiver, and fit it efficiency into the cabinet 
design without waste space. In the case of the cabinet- 
type or shallow chest-type freezer, the condensing unit 
is best located below the storage space. For full depth 
chests the condensing unit is preferably mounted ad- 
jacent to the storage space and covered by a full outer 
shell. Where appearance is not of too much impor- 


(Continued on page 176) 
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What Are the Reasons 
for Standardizing Electric Motors? 


* One who has been close to the effort for years sets forth 
the philosophy which has actuated his company and others 
who have cooperated in the effort to standardize motors. 


O. F. VEA 


Motor Division 
General Electric Company 


“YOR some reason or other the subject of motor 
standardization, by a company or by the motor 
industry as a whole, often prompts designers of 

motors and designers of motor-driven machines alike 
immediately to take issue “in all directions.” It seems 
almost to become a personal issue, a question of pre- 
rogatives, of usurpation of the designer’s divine right to 
freedom of action. And it quite likely springs from the 
natural and almost universal antipathy on the part 
of designers for the orthodox and a fervor for inven- 
tion and creation. Similarly, there are a number of 
quite different opinions about standardization on the 
part of ultimate motor users, based on other motives, 
usually in opposition to change. All the attitudes about 
standardization stem from understandable and sound 
principles, and many of these attitudes have an en- 
lightened approach of the subject. However, all too 
often the heat of the varied opinion beclouds the issue, 
with the result that there are in existence many wide- 
spread misconceptions. Some of these are: Standardi- 
zation is a tool of motor manufacturers to force their 
own selfish ends on purchasers; it is a form of setting 
prices; it stagnates design; it prevents competition in 
quality ; it restricts choice; it is a powerful tool for the 
user to prevent change which would render his equip- 
ment obsolete; it provides an opportunity to play one 
motor manufacturer’s design against the other by setting 
up standards not economically satisfactory to any manu- 
facturer. 

These are some of the impressions of motor standardi- 

zation which come from assuming that any single inter- 





Unit-heater fan motors—models reduced from 10,000 to 
800. 


Oil-burner motor—one motor replaced many motors hay- 
ing 35 different mountings. 

rri-Clad motors—a drip-proof line replacing both an 
open and a drip-proof line. 


+ — a 


Low-starting current motors—a single low-starting cur- 
rent line replacing both a normal and a low-starting cur- 
rent line. 


Explosion-proof motors—a complete line from ™%4-hp to 
1000-hp. a 


Ball-bearings—motor prices reduced 5 per cent as a result 
of volume purchases of standard bearings. 





Significant company standardization affecting motors. 
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est, or group of interests, has selfishly established them. 
No standardization will long live which has been so es- 
tablished. It must have been for the benefit of both 
manufacturer and purchaser alike and it requires the 
co-operation of both. Therein lies its strength. - When 
both the purchaser and manufacturer can whole-heart- 
edly and sympathetically discuss jointly the ways and 
means of establishing or utilizing standard equipments, 
they are on the threshold of receiving profitable bene- 
fits—benefits which will be tantamount to success in 
the strenuous, competitive days ahead. Yes, coopera- 
tion is the essence of standardization, and standardiza- 
tion is just another way of saying that there has been a 
meeting of mature minds on what is to be bought and 
sold in the interests of mutual gains. More of that is 
going to be needed tomorrow when all waste motion 
must be eliminated and the wasteful philosophy of 
“plenty and in any variety” may not be. 

From an electric motor standpoint, let us see what 
has been accomplished, what are the gains, and what has 
been the guiding philosophy of standardization that has 
permitted these achievements. 

Electrical standardization by manufacturers started 
in the motor businéss.in 1908. The first manufacturers’ 
association was formed then, and was known as The 
American Association of Electric Motor Manufacturers. 
This association later became the Electric Power Club 
which ultimately combined with two other newly-formed 
associations—the Associated Manufacturers of Electric 
Supplies and the Electric Manufacturers’ Council—to 
ultimately become the National Electrical Manufacturers 
Association as we know it today. 

There is a 176-page book exclusively on NEMA 
motor and generator standards which represents per- 
sistent standardization efforts every year throughout 
the thirty-seven years of motor industry association 
work. There is an American Standard (C50-1943) in 
the form of a book of 125 pages on rotating electrical 
machinery, resulting from industry-wide acceptance of 
motor and generator standards. 

L. F. Adams, Manager of the General Electric Com- 
pany Standards Division, and Chairman of the Codes 
and Standards Committee of NEMA, estimates that 
motor manufacturers have spent upward of $100,000,- 
000, and perhaps as high as one-half billion, in effecting 
standardization—exclusive of advertising and commer- 
cial expense—and in accomplishing intelligent accept- 
ance of the standards. Such has been the faith on the 
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Standardization in 1910, as indicated in the pages of 
the program of the annual meeting of the American 
Association of Electric Motor Manufacturers. The 
committee recommendations are reproduced below. 


DIRECT CURRENT MOTORS 


2-g. Temperature Rise of Intermittent Duty Adjust- 
able Speed Motors. We recommend for intermittent 
duty adjustable speed direct current motors, of all sizes, 
a maximum temperature rise for open type, 45 degrees 
C, for core and windings, and 50 degrees C for com- 
mutator; for semi-enclosed and enclosed type, 55 de- 
grees C, for core and windings and 60 degrees C for 
commutator, and that the time rating be for two hours. 

Time rating for field coils of motors used for ma- 
chine tool practice shall be for cottinuous service. 

(2-g to be modified as above). 

3-b. Overload Guarantees, Intermittent Duty Motors. 
Open type intermittent duty motors shall have an over- 


load guarantee of 25 per cent for thirty minutes at a 
maximum temperature rise of 55 degrees C, for core 
and windings and 60 degrees C, for commutator. 


ALTERNATING CURRENT MOTORS 


9-b. Momentary Overloads. All sizes of alternating- 
current motors, open, semi-enclosed and enclosed to 
have a momentary overload rating without temperature 
specifications of 100 per cent. 


Ratings of Polyphase Induction Motors. The starting 
torque and maximum torque, in percentage of their full 
load synchronous torque to be made a part of their 
standard rating. 





part of those concerned in the benefits to be derived 
by the purchasers of motors and the motor manufactur- 
ers themselves. 


NEMA’S PART IN STANDARDIZATION 


The progress in NEMA standardization is reflected 
by .a perusal of the Motor and Generator Standards 
Manual. NEMA has established standards for all types 
and kinds of motors and generators, including frac- 
tionals, integrals, large and small, a-c and d-c, single- 
phase and polyphase, converters, motor-generator sets, 
and such specialties as elevator motors, face and flange 
mountings for motors, farm génerator equipments, buf- 
ier and grinder motors, etc. j 

NEMA motor and generator standardization has 
comprised the following : 
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Classification—to facilitate the understanding of many 
different motor types, and hence to expedite the selec- 
tion of the right motor. 

Ratings—to establish a reasonable and adequate num- 
ber of horsepowers, speeds, voltages, frequencies, and 
time ratings which have, in almost 100 per cent of the 
cases, met customer requirements and which at the same 
time have greatly simplified the problem of selection and 
manufacture. This rating standardization has, to a 
great extent, helped utilities and machinery and ap- 
pliance manufacturers to standardize their equipment. 

Performance—to provide customers and manufactur- 
ers alike with a yardstick for electric motor value which 
they receive as a minimum for any given rating or type. 

Manufacturing—as a means of predetermining phys- 
ical and mechanical details of manufacture which are a 
primary concern to the user—such as frame dimensions, 
shaft dimensions, pulley and gear sizes, tolerances, ter- 
minal boxes, etc. 

In addition, NEMA has crystallized conceptions on 
general subjects, as follows: Application—establishing 
classifications of operating conditions, establishing 
standard forms for curves, etc.; manufacturing—estab- 
lishing material classification, lettering for dimension 
prints, frame numbering, direction of rotation, etc. ; 
definitions—full explanation of various terms used in 
electric motor production. 

A glance at the chart of significant industry standard- 
izations, in another column, will reveal a summary of 
the most important NEMA standards accomplishments. 
However, NEMA is only one group that the separate 
companies, as well as other components of industry, 
work with. 





Reference is made to the Motor and Generator Standards of the 
National Electrical Manufacturers Association, last published com- 
plete in July, 1941. Revisions have been issued in_loose-leaf 
form in the period since and a complete new edition will be pub- 
lished when wartime conditions permit. 


Preferred horsepower and speed ratings. 
Temperature rise and ambient values. 
Duty and service classifications. 


Service factor values. 


Integral-horsepower frame sizes and dimensions. 








Belt, pulley, gear and chain-drive speed limits. 


Types of enclosures. 





Hazardous location classifications. 


Minimum torque and current values. 


Dimensions and their identification. - 


Face, flange and vertical motor base dimensions. 


Terminal markings and directions of rotation. 





Types of tests. 








Voltage and frequency variation allowances. 





Standard voltage and frequency—including dual voltages. 


Gear-motor output speeds. 


Farm-lighting generators; frequency converters; crane, 
elevator, wood-working and grinder motors. 





“‘gnificant industry standardizations affecting motors. 
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1900 i910 1920 1930 i940 
OUTPUT OBTAINED FROMAGIVEN INDUCTION MOTOR FRAME. 





Increase in output from a motor frame of one size, 
resulting from improved design and manufacture and 
from standardization. 


American Iron and Steel Institute standardization of 
mill-type motors with the steel industry has been a 
boon both to the steel manufacturers in the high quality 
and interchangeability of the motors they received, and 
also to the electrical industry in establishing a means of 
producing these motors at a low cost, with resultant 
lower prices to the users. 

National Electrical Code Committee and Under- 
writers Laboratories—Most noteworthy is the devlop- 
ment of explosion-proof motor standards and standards 
of procedure which have given motor purchasers con- 
fidence in buying equipment for hazardous conditions, 
and which have also formed a basis of manufacture of 
these motors. From. this standardization, complete 
lines of explosion-proof motors, from the smallest to the 
largest, for use under many hazardous conditions, have 
been developed. 

Electric Light and Power Group—Standardization of 
motors has helped make possible the standardization of 
much generating station equipment through the coopera- 
tive efforts of NEMA and Electric Light and Power 
Group, as well as the activities of individual companies. 
Standardization of voltages and frequencies have helped 
to stabilize the industrial-power market and practically 
made 220- or 440-volt, 60-cycle power a standard all 
over the country. Voltage- and frequency-variation 
tolerance standards have given power companies lati- 
tude in the selection of their equipment, thus encourag- 
ing voltage regulation within thése limits rather than 
wider ones detrimental to motor users. The very recent 
NEMA standardization of maximum motor-starting 
currents will assist utilities in standardizing on suitable 
line equipment. 

National Machine Tool Builders Association—In con- 
junction with this association electric standards for ma- 
chine tools have been evolved and standardization of 
new flange-type end-shields and other features is under 
way. 

American Gear Manufacturers’ Association—For 
some time, gear-motor selection has been complicated 
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because of indiscriminate selection of output speeds 
and differences as to suitable loadings given classes o/ 
gears. After many years of effort, principally by 
NEMA and AGMA, gear-motor output speeds have 
been standardized, so that only twenty speeds suffice fo: 
practically all applications. Application classification: 
for various gears have also been defined. 

Bureau of Ships, U. S. Navy, navy yards; and the 
U. S. Maritime Commission—Constant contact has been 
maintained between the electric motor manufacturers 
and government bureaus, such as those mentioned, to 
evolve reasonable and useful standards and specifica- 
tions for such special services as are required in these 
applications. Agreements as to materials, as to enclo- 
sures, as to ratings, and many other things which have 
naturally aided in a program for increased production 
and for more reliable use under adverse conditions, 
have been consummated. Of particular importance is 
the Maritime Commission’s standardization of the 
unit winch. Currently, standardization of the Corps 
of Engineers’ specification for polyphase motors is 
being carried on. Standardization of aircraft electric 
motors is being considered through the Society of 
Automotive Engineers, the Aircraft Electrical Council 
of NEMA, and the AIEE. 

American Standards Association—The focal point of 
all industry standards associations, including those in 
the electrical and other fields, is the American Stand- 





The standard design for fractional-horsepower, split- 
phase induction motors for oil burners. 


ards Association. The National Electrical Manufac- 
turers Association is a member of the ASA and is -rep- 
resented on many of its committees. The ASA has 
conducted a successful program of winning acceptance 
by other industries for standards primarily electrical, 
resulting in the establishment of American Standards on 
electrical rotating equipment. 

American Institute of Electrical Engineers—All 
motor manufacturers have been active participants in 
AIEE activities which are concerned primarily with 
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Development of alternating-current motors, indicating the multiplicity of varieties. 


engineering advancement in the electrical industry. 
Naturally, there is a close association between these 
activities and those of the ASA and NEMA, since a 
good many of the same people are participants. Al- 
though for many years the AIEE published standards 
of its own for motors and generators, since 1936 it 
has adopted the American Standards and has hot issued 
any standard separately. 

Occasionally, individual electric motor manufacturers 
have the opportunity of getting together with certain 
important customers of a given line of equipment and 
arriving at a design answering a common need among 
these various manufacturers. Generally this is done 
individually with each of the companies, although at 
times it has been accomplished as a combined effort 
within a group. 

Perhaps the most outstanding of all standardization 
jobs with customers was accomplished by the coopera- 
tion of unit-heater manufacturing customers. Approxi- 
mately 10,000 different models, some single-speed, some 
two-speed, some three-speed, some long-shaft, some 
short-shaft, etc., were replaced satisfactorily for all 
concerned with only 800 models. Price reductions to 
customers were substantial, yet this line became a 
profit rather than a loss line. 

Take oil burner motor-standardization. Here, one 
streamlined, conveniently useable, package unit was 
made so attractive in price, appearance, convenience, and 
quality that it accommodates over ninety per cent of 
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the oil-burner industry’s requirements, where previously 
thirty-five different mounting ratings were required. 
Standardization within a company—Real dividends 
have been accumulated from the standardization work 
which throughout the years has been carried on by 
motor manufacturers themselves. The recommended 
procedures for materials and nranufacture have been 
standardized. Likewise, the planning departments of 
the various motor manufacturers are constantly develop- 
ing jigs, dies, and tools which will permit production- 
line manufacture with interchangeability of parts. 
Motor designers have evolved standard lines of 
motors with wide customer acceptance through en- 
lightened procedures. There are many striking ex- 
amples that can be recalled where motors have been 
standardized after repeated conferences with purchasers, 
motor specialists, application engineers, design engi- 
neers, and manufacturing personnel. Many hundreds 
of thousands of dollars have been spent by a single 
company in its standardization done coincidentally with 
the NEMA standardization of reduced frame size. 
Just as customers have cooperated with electric motor 
manufacturers, and even urged further standardization 
of their products, so motor manufacturers, too, by 
mutual endeavors with their suppliers, have effected 
standardization of materials and component parts. Pur- 
chases of standardized types and sizes of ball-bearings 
have been so channeled that volume production has re- 


(Continued on page 188) 
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Needle Bearing Characteristics 
and their Equipment Applications 


* An analysis of characteristics, capabilities and steps to be followed 
in designing into a product these specialized forms of anti-friction 
bearings; with formulas, specific data and application examples. 


E. K. BROWN 


Research Department 
The Torrington Company 


HE name “needle bearing” has come to designate 
bearings which use small-diameter rollers and 
no separators ; in other words, bearings with full 

complement of small-diameter rollers. 

In its simplest form, a needle bearing may consist of 
an outer member (which may be an integral part of the 
mechanism), a shaft, and a full complement of rollers. 
Such assemblies are common in transmission and reduc- 
tion-gear applications where the gear, or outer race, and 
the shaft, or inner race, are hardened for strength and 
wear requirenients. 

The use of small-diameter rollers is economical and 
competitive with any type of bushing where the mating 
parts, which have been heat-treated for other reasons, 
are of sufficient hardness to operate satisfactorily as 
bearing elements. The assembly of the small-diameter 
rollers can be accomplished by automatic machinery 
where production is large enough to warrant the in- 
stallation of such machinery. 

This type of needle bearing application—that is, loose 
rollers—will result in the lowest unit cost of any anti- 
friction bearing assembly that can be made. Radially, it 
will take the least space and it will give the maximum 
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load capacity which can be developed within that area. 
It is especially valuable where conditions of shock and 
heavy static loading are a problem. 

The engineering determination of needle bearing de- 
sign is simple and can be accomplished readily by any 
designer. 

A well-proportioned bearing uses rollers approxi- 
mately 10 per cent of the pitch diameter of the roller 
assembly. If the design is for oscillation of very low 
amplitude, smaller rollers are indicated. For the higher 
speeds, larger-diameter rollers are used. 

The roller length ratio is commonly held at from 6 
to 10 times the diameter of the roller. These ratios are 
quite often violated, but do give an approximation of 
practical needle bearing proportions. 

A simple formula to approximate the capacity of a 
needle bearing using small-diameter rollers, as de- 
scribed above, may be represented by the formula 


PD X L X 32,000 
Capacity pepereeppiee 
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where PD = pitch diameter of the rollers, or the shaft 
diameter plus the roller diameter, 
and L =the effective roll contact length. 

This load capacity formula is given as a basis for 
design calculations. It is the maximum capacity which 
can be realized from the needle roller assembly under 
ideal conditions of operation. It is usual to apply factors 
to this estimated load capacity figure in order to make 
allowance for practical operating conditions and varia- 
tions from laboratory test equipment. Allowances must 
be made for accuracy of workmanship, deflection or 
distortion of machined parts, efficiency of lubrication 
and sealing against dirt and foreign matter, operation at 
extreme temperatures, and variations in loading “which 
may be due to shock or impact, reversal of load direction, 
vibration, and continuous operation. Suitable factors 
may be found in the catalogues of manufacturers of 
anti-friction bearings but, in general, an overall factor 
of 3 to 8 will not be out of line when estimating load 
requirements. A great deal of experience is required 
to judge proper bearing factors for different types of 
equipment. The factors are the result of experience in 
the design, manufacture and operation of various types 
of equipment, and the designer who is not acquainted 
with anti-friction bearing applications should consult 
some reliable bearing manufacturer to aid in deter- 
mining the proper bearing size. 


DETERMINING BEARING DIMENSIONS 


In the sketch, Fig. 1, there is given a description of 
the terms ordinarily used in describing the elements 
of a needle bearing assembly. To determine accurately 
the dimensions of the bearing elements, the formula 

N (cc) 
PD = Kd + ——— 


T 
may be used. In Table I are listed the K values to be 
used for bearing assemblies using from 20 to 40 rollers 


Fig. 1.—Dimensional elements of -a needle bearing. 

PD is pitch diameter, B is outer race bore, D is shaft 

or inner diameter, d is roller diameter, CC is circum- 

ferential clearance per roller and DC is diametrical 

clearance. Fig. 2.—Needle bearing on an electrically 
driven sander spindle. 
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No. Rolls 





6.39245 
6.70951 
7.02667 
7.34394 
7.66130 
7.97873 
8.29623 
8.61379 
8.93141 
9.24907 


9.56677 

9.88452 
10.20230 
10.52011 
10.83795 
11.15582 
11.47372 
11.79163 
12.10957 
12.42752 
12.74550 





Table 1.—Values of K, for use in the formula of pitch 
diameter, for bearings with 20 to 40 rollers each. 


per assembly. The most efficient assemblies have rollers 
which fall between these two numbers. However, many 
bearings are designed and used which have a lesser or 
greater number of rollers. K values for these computa- 
tions may be found in the tables of engineering hand- 
books and catalogues of needle bearing manufacturers. 
The value of CC (circumferential clearance) is generally 
given as .0001 inch per roller, but may be changed to 
suit the requirements of the designer. 

The use of this formula will enable the designer to 
approximate the bearing size and, from the roller di- 
mension, determine the roller length and bearing load 
capacity. If a sufficient bearing factor results after 
checking the estimated bearing load capacity against the 
load requirements, then a determination of the outer 
race bore and shaft diameters is in order. 

The outer race bore is determined directly by adding 
the roller diameter to the pitch diameter. No allowance 
in this dimension is made for radial clearance, since 
an allowance will affect the previous allowance which 
has been set up for circumferential clearance. The 
sum thus obtained is the minimum outer race bore and 
the working tolerance is added to this dimension. In 
most applications where outer race bores are less than 2 
inches, it is conventional to work to an outer race 
tolerance of + .0005-inch. If closer manufacturing 
tolerances can be maintained, better operating results 
will ensue and lower bearing factors may be used. 














Fig. 3. 


Needle bearings in a geared speed-reduction 
unit for aircraft applications. 


In determining the shaft diameter, it is necessary to 
make an allowance for the radial clearance. This .clear- 
ance is ordinarily termed diametrical clearance in needle 
bearing nomenclature and is necessary in those applica- 
tions where the bearing is subjected to rotation. The 
use of the correct amount of diametrical clearance 
enables the bearing to function without the development 
of severe end thrust within the bearing elements. 

In order to develop maximum capacities, it 1s neces- 
sary that the diametrical clearance be kept to a minimum, 
but smooth operation of the bearing limits the minimum 
to a matter of .0003-inch or so for bearings in the range 
of l-inch shaft diameter. As bearing sizes increase or 
decrease, the initial diametrical clearance is varied to 
allow for expansion due to changes in temperature which 
may occur as a-result,of speed or other conditions. It 
is seldom that diametrical clearance of less than .0002- 
inch is used, even in the smaller bearings. 

Having determined the amount of minimum diamet- 
rical clearance to be allowed, the shaft diameter can be 
determined by subtracting the sum of a roller diameter 
plus the diametrical clearance from the pitch diameter 
of the bearing. This figure is the maximum shaft diam- 
eter and it is usual, in most shops, to allow a grinding 
tolerance of .0005-inch which can be readily held in the 
cylindrical grinding of the shaft. Closer tolerances are 
desirable and should be specified if within the capacity 
of the shop’s manufacturing ability. 

The foregoing explanation of shaft determination 
refers to rotating shafts only. The same shaft dimen- 


sions can be used for oscillating motion and the bearin; 
assembly will operate satisfactorily. However, in man, 
cases involving oscillating motion, it is desired to limit 
the radial play in the assembly. For small amplitudes, i: 
is possible to operate a needle bearing assembly with 
out radial clearance. In this event, the shaft diameter 
may be increased so as to allow metal-to-metal fit. 
Since the ordinary tolerances allowed result in an in- 
crease in the outer race bore and a decrease in the shaft 
diameter, sufficient radial clearance will result in most 
applications for oscillating motion if no allowance for 
diametrical clearance is made in the calculations, If it 
is necessary that the radial clearance be maintained at a 
minimum and less than the arithmetical sum of the 
tolerances of the outer race bore and shaft diameter, a 
cross-tolerance may be used; that is, the shaft diameter 
can be increased above the theoretical for metal-to-metal 
fit and, through selective assembly, it will be possible to 
get very low radial clearance, or shake. 

In designing a bearing incorporating the use of loose 
rolls, it is well to obtain from a bearing manufacturer 
the sizes of rolls which are available for assembly. This 
will avoid the use of special rolls and the difficulty of 
obtaining such rolls, particularly if small quantities are 
used. In manufacturing, the usual grinding tolerance for 
rolls is + .0000, — .0002-inch. The ordinary roll length 
tolerance is given as + .000, — .020-inch. The outer 
race width is generally made a plus tolerance, and a 
minimum end-play of rolls of .010-inch is usually allowed 
when dimensioning the bearing elements. 

The hardness of the bearing elements is an important 
factor in bearing capacity and life. The load capacity 
formula was conditioned upon bearing elements having 
hardness equivalent to Rockwell C 60 minimum. 

Bearing races may be made from any high-grade bear- 
ing material of the through-hardening or case-hardening 
varieties. If through-hardening material is used, high- 
carbon, chrome-bearing steel, such as standard SAE 
52100 analysis, is readily procurable in the market. If 
carburizing materials are preferred or must -be used, as 
in transmission gears, a minimum case depth of .030- 
inch is necessary to develop the full-load capacity of the 
bearing. 


NEEDLE BEARING ASSEMBLIES 


After having read the description of an anti-friction 
bearing incorporating the use of small-diameter rollers, 
many engineers and production men will immediately 
say: “That is very fine for high production, but how are 
we going to handle so many parts on our job?” Various 
types of unit assembly incorporating small-diameter 


(Continued on page 200) 


Types of needle bearings. A is made in sizes from %2 inch to 734 inches outside diameter; B from 14 to 1114; 
D from 0.6875 inch to 5.875; and E from 1 to 4 inches, outside diameter. 
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GAGING DIMENSIONS TO FIVE-MILLIONTHS 


With the use of five electronic amplifying tubes, each 
t capable of providing a set-up of 20,000 times, this 
precision gage makes inspection checks at ten points on 
small cylindrical parts with a tolerance at each point of 
plus or minus five-millionths of an inch. The test 
specimen is placed in the slot on the working bed of 
the instrument where it bears, if it is within limits at all 
points, against five tungsten-carbide pads. These con- 
trol the output of the amphfying tubes which in turn, 
through suitable mechanism, control air pressure in 
vertical tubes in front of the operator. The air 
pressure regulates the position of floats which 
register against a transparent slide upon 
which tolerance limits are indicated by 
horizontal lines. The Sheffield Corpo- 
ration. 
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TABLE STOVE IN WHITE 


This table stove has an unusually ve: 
satile set of switches which permit s« 

lection of any one of six heats for ea 

of the two tops. It is 18 inches long a1 

supported on feet which facilitate clea: 

ing and the circulation of air. Rated 
power supply is 110 volts. The jacket 
is white-enameled steel.. Appliance 1: 

dustries of America. 


HEATING SOLDERING COPPER 
BY INDUCTION 


Here is a new type of bench soldering 
“iron” which heats the copper tip by 
means of induction, thus obviating the 
use of resistance elements. - The tem- 
perature is easily regulated and is main- 
tained constant over long periods. A 
three-point switch regulates power con- 
sumption at 300, 350 or 400 watts. Oj 
course it operates only on alternating 
current—110 volts. Inducto Products 
Company. 


AUTOMATIC HONING MACHINE 
FOR PRECISION WORK 


Three motors and a full set of controls, 
with automatic cycling arrangements, 
make this machine fully automatic in its 
normal cycle while honing bores from 
14-inch to 2 inches in diameter. One 
of the motors, %-horsepower, indexes 
the work fixture through six stations 
where honing may be _ successively) 
rough, semi-, and finish, or multiple 
honing. A 2- or 3-horsepower motor 
drives the honing spindles which also 
carry their own gaging controls. An- 
other 2-horsepower motor drives the 
hydraulic pump. Rate of stock removal 
varies from 0.0005 on hardened parts 
to 0.010-inch in larger bores in softer 
metal. Micromatic Hone Corporation 


MOTOR-DRIVEN GREASE-GUN 


A universal electric motor with ball- 
bearings and an aluminum casing, and 
four little cam-driven, reciprocating 
pumps are said to produce a pressur 
of 10,000 Ib. per sq. in. for quickly and 
economically greasing automotive ve 
hicles or industrial equipment. Th: 
magazine holds one pound of greas: 
and an indicator shows when it i 













































ull. Power is supplied through a 

wenty-foot, heavy-duty cord with a 

hird conductor for protective ground- 
John W. Hobbs Corporation. 


MIDGET INSULATION TESTER 


This is the latest model of a line of in- 
struments known to electricians for a 
veneration, but for the first time it is 
nade in the United States. Indicating 
resistance directly in thousands of ohms 
or in megohms, it employs a small hand- 
operated magneto generating direct cur- 
rent as a source of power. Indications 
are independent of the rate of driving 
the magneto. The entire instrument, 
weighing three pounds, is enclosed in a 
plastic case. James A. Biddle Com- 
pany, 


VERTICAL MILLING MACHINE 
WITH ELECTRONIC FEED 


An .unusually complete installation of 
electrical and electronic controls makes 
this machine very flexible in operation. 
Table, cross-slide and vertical-slide are 
driven by three 1 14-horsepower, direct- 
current motors which are electronically 
controlled to provide infinitely variable 
feed rates from less than '%-inch to 
more than 25 inches per minute. These 
controls furnish full-wave rectification, 
armature control for motor speeds be- 
low 1330 rpm and field control above 
that. Rapid traverse motion is 

powered by two 3-horsepower, al- 

ternating-current motors, with 

complete controls and the spindle 

is driven by a 10-horsepower, 1200-rpm 
motor. Additional details of control 
features throughout this machine war- 
rant study by interested designers and 
engineers. Reed-Prentice Corporation. 
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TESTING SET FOR 
RESISTANCE TO ABRASION 


This machine is an improved model 
providing a standard test for measuring 
resistance to abrasion or “wearability.” 
It is powered by an electric motor and 
is precision-built as a laboratory instru- 
ment. Two abrading wheels, revolving 
in opposite directions, are adjustable 
as to pressure exerted against the test 
specimen. The duration of the test is 
automatically recorded. Taber Instru- 
ment Corporation. 


INDUSTRIAL AIR CIRCULATOR 


A five-bladed, 24-inch fan, direct-con- 
nected to an alternating-current motor, 
can be run at either of two speeds. At 
1140 rpm, it moves 8600 cu. ft. of air 
per minute; at 1725 rpm, 18,500 cu. ft. 
Blades are cast aluminum, especially 
shaped to provide a concentrated flow 
of air which is said to induce circulation 
of adjacent air. Circulation area, 75x 
100 ft. Davis & Murphy. 


POWDER-PACKING MACHINE 


A motor-driven auger, automatic sole- 
noid control of feed, and an automatic 
emergency stop-switch are among the 
electrical features of this machine for 
filling and packing powdered materials. 
Containers as large as 5 lb., including 
cans, bags, cartons or jars, can be 
handled. Rate on 1-lb. packages is 30 
or more per minute. Safety precautions 
have been built-in. Triangle Package 
Machinery Company. 
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Solenoids and Magnet Coils Are 


Versatile Components 


* The product designer can make use of these simple, reliable 
doers of mechanical work in many applications, designing them 


into the product with ready-made parts or to his own specifications. 


means of producing electrically controlled, 

straight line motion. Because of its simplicity 
and dependability the solenoid plays an important role in 
such devices as electrically operated toys, air, water, 
steam, and oil valves. Because of its ability to interlock 
operations and functions electrically the solenoid also is 
indispensable in machine tools, welding machines, con- 
tactors, and the like. The gamut of functions required 
results in solenoids being available commercially with 
pull or push ranging from a few ounces or grams to 
10,000 pounds and with rates of operation as high as 
220 strokes per minute, designed for various combina- 
tions of voltages, plunger travels and duty cycles. 

The electrical product designer has three possible 
courses of action in the integration of the solenoid in 
his machine. He may design and build the solenoid, con- 
sisting of coil, plunger, and magnetic structure com- 
plete in its entirety ; he may design the unit, purchasing 
the coil prefabricated and integrate it in his magnetic 


T HE solenoid provides an efficient and convenient 


structure; or he may purchase the solenoid completely 
prefabricated. In the latter case he may so design and 
adjust his requirements so that a solenoid commercially 
available can be used or, if the demands of the machine 
are so unique, a prefabricated solenoid made to meet his 
special requirements can be produced. 

No matter what course of action is followed in the 
integration of the solenoid in the product a thorough 
appreciation of what can and cannot be done with 
solenoids and their component parts is imperative. 
Such knowledge not only will permit optimum efficiency 
to be realized but, equally important, it permits the 
product designer to work more efficiently with the 
solenoid or coil supplier, placing the specifications on a 
rational basis and eliminating costly, unnecessary 
requirements. 

Basically a solenoid consists of an electric conductor, 
carrying current, wound in the form of a helix. The 
helix usually consists of a relatively large number of 
turns wound in one or more layers. The current flowing 


Fig. 1—Variation of the pull on the plunger of a solenoid with the location of the plunger in the 
_ coil. Curve (a) shows the pull for a simple solenoid without an iron core structure; curve (b) 
the pull when solenoid is iron-clad; and (c) effect of a magnetic stop on the iron-clad solenoid. 
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SPACE FACTOR IN PERCENT 


through the coil produces a field of maximum intensity 
through the axis of the coil. This field is unidirec- 
tional if the coil is energized by direct current but 
reverses its direction with each reversal of the current 
when alternating current is used. If the coil or solenoid 
consists of a single layer of wire whose diameter is 
small compared to the dimensions of the coil and com- 
pactly wound, the inductance in microhenries is given by 
Nagaoka’s formula, the basic formula for solenoid 
calculations : 
0.03948 a’n? 
L = —————_ K 
b 

where L is the inductance in microhenries, a is the 
radius, b is the length, n the number turns of the coil, 
and K is a correction factor necessary because of the 
demagnetizing action of the coil’s end. Therefore K 
is a function of 2a/b and’is equal to 1 for very long 
coils. 

The inductance given by Nagaoka’s formula is in- 
creased when iron is introduced in the coil because the 
iron improves the flux interlinkages and increases the 
field strength for the same magnetomotive force. Hence 
Nagaoka’s formula must be modified by empirical data 
or by test for a particular application. Because of this 
the importance of the professional coil and solenoid 
designer cannot be overemphasized. He, with his back- 
ground and experience, can eliminate much brute 
strength cut-and-try development work and arrive at 
the most efficient combination of wire size, number of 
turns, type and juxtaposition of iron needed to produce 
the desired effect. 

The solenoid consisting of a current-carrying con- 
ductor wound in the form of a helix is incapable of 
producing any useful work. Hence the commercial sole- 
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Fig. 2—Space factors for various types and sizes of magnet wire. 














noid has, in addition to the coil, a soft iron or steel 
plunger. The plunger of the simple solenoid, consisting 
of a coil and a plunger, tends to move toward the center 
of the coil when the coil is energized, shortening the 
lines of magnetic force. As shown by curve (a) in Fig. 
1, the pull of the solenoid on the plunger is extremely 
weak when the plunger is in the open position, the force 
increasing as the plunger moves into the coil, until a 
maximum pull is reached when the end of the plunger 
is at the center of the coil. As the plunger moves to 
the closed position the force tends to decrease after 
passing the center. 

Such a force diagram would be entirely unsatisfactory 
for devices such as magnetic contactors or valves where 
an extremely high force is desired at the instant the 
plunger drives home. The same coil and plunger can 
produce these greater forces by enclosing the coil in iron 
thereby greatly reducing the reluctance of the magnetic 
circuit. As shown by curve (b) of Fig. 1 the general 
shape of the pull-vs.-distance curve is the same as that 
obtained for the simple solenoid except the force in- 
creases rapidly for the iron-clad solenoid after the 
plunger has passed the center position instead of de- 
creasing as was the case with the simple solenoid. 

The pull curve can-be enhanced still further by the 
introduction of a stop made of magnetic material 
located slightly past the center of the iron clad coil. 
This, producing the plunger electromagnet, has a force 
curve as shown in (c) of Fig. 1. Now the pull in 
pounds increases steadily from the minimum in the open 
position and, as the plunger approaches the stop, a 
rapid rise in pull is obtained with the maximum pull 
resulting at the instant the plunger seats home on the 
stop. 

An examination of the curves of Fig. 1 emphasizes the 
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importance of considering the pull requirements of 
the solenoid throughout the entire travel of the plunger. 
Usually it is sufficient to specify the pull, or push, 
needed at the instant the plunger starts its travel but 
for unique applications the whole picture only can be 
obtained by the force requirements over the entire 
travel of the plunger. 

Another important consideration in the selection of a 
solenoid is that the right size must be chosen. The 
effect of selecting too small a solenoid is apparent but, 
equally important, the selection of too large a solenoid 
is undesirable. If too large a solenoid is used, excessive 
hammer blows at the end of the stroke tend to destroy 
the solenoid and waste energy. 

One solenoid manufacturer has reduced the tendency 
for the plunger to mushroom under excessive impact 
on the stop by welding hard, non-magnetic stellite in 
narrow transverse grooves on both the plunger and the 
core to produce an extremely hard surface at the point of 
impact. The surfaces are ground so that the plunger 
seats squarely on the core at the end of the stroke, a 
very important requirement of a satisfactory solenoid. 
Failure to do so produces noisy operation and ex- 
cessive current, tending to overheat the coil on alter- 
nating current. 

In the selection of the size of the solenoid it is not 
good practice to calculate the capacity without some 
margin of safety. Since the pull of the solenoid varies 
as the square of the voltage insufficient pull will result 
under low-voltage conditions if too small a solenoid is 
used. Therefore it is best to specify the capacity at 85 
per cent of full voltage, thereby providing a sufficient 
margin of safety to take care of these abnormal condi- 





Bobbin-wound, form-wound, or paper-section coils of 
all shapes are available commercially. 
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Solenoid-operated brake for use with a small motor. 


tions. Also, in the selection of the solenoid size, it must 
be borne in mind that the weight of the plunger must be 
added to or subtracted from the pull or push of the 
solenoid when it is mounted in a vertical position. Even 
when the solenoid is mounted in a horizontal position 
the effect of the acceleration due to gravity cannot be 
neglected if the plunger is subjected to motions other 
than that resulting from the solenoid iteself. This factor 
becomes extremely important in aircraft where accelera- 
tions equal to ten times that of gravity are not unusual. 

The size of the solenoid needed to accomplish a 
given function is affected materially by the frequency of 
the operation. Solenoids, like most electrical apparatus, 
are rated for continuous and intermittent duty. The 
intermittent duty solenoid is capable of generating 
approximately 214 times the power of a continuous duty 
solenoid of the same size but the high current densities 
in the intermittent duty solenoid winding will cause 
overheating if energized for any appreciable time. A 
continuous duty solenoid, as the name implies, may be 
connected to the line voltage permanently without in- 
jury or overheating. A temperature rise of 85 C above 
an ambient of 21 C is permitted. 

The intermittent rating is defined differently by the 
various manufacturers but the net effect is the same. 
One manufacturer defines an intermittent duty cycle as 
being one minute on and one minute off or the equiva- 
lent provided the longest period the solenoid is energized 
is less than one hour. Another limits the longest 
period the device can be energized to five consecutive 
minutes with suffcient off time to permit the coil to cool. 
This manufacturer permits more frequent cycles if of 
shorter duration as long as the maximum temperature 
rise of the coil is less than 85 C. 


A-C AND D-C SOLENOIDS 


The design of solenoids for a-c operation differs 
from that of d-c solenoids even more than with most 
electrical products. As would be expected the iron in 
the magnetic circuit of the a-c solenoids causes hysteresis 
and eddy current losses and is laminated to reduce the 
heating caused by eddy currents induced in the mag- 
netic structure. However, one of the fundamental dif- 
ferences in the a-c and d-c solenoids is that the current 
is limited by the resistance alone in the d-c solenoids 
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Double solenoid arranged for pulling in opposite directions. Armature projecting at right. 


whereas the inductive impedance is the limiting factor 
in the a-c solenoids. Since the inductance increases 
as the plunger travels home this automatically limits 
the current to a safe value in the a-c solenoid but this 
effect is not obtained on d-c. , Hence the d-c solenoid 
coil must be large enough to carry the full current with- 
out overheating or a switching mechanism must be pro- 
vided to reduce the current when it no longer is needed. 
Such solenoids are available with an external resistance 
or with two coils arranged either in parallel or series. 

In the series arrangement the solenoid consists of a 
high resistance and low resistance coil connected in 
series but the high resistance coil is shorted out when 
the plunger is in the open position. The low resistance 
coil, wound with large wire capable of carrying large 
currents, is connected directly across the line at the 
start. As the plunger moves home, it opens the shunt 
switch cutting the high resistance coil in series with the 
other coil thereby reducing the current to a safe efficient 
value for holding purposes. The parallel connected 
solenoid also has a heavy, low resistance coil and a 
light, high resistance one. At the start, when the 
plunger is in the open position, both coils are connected 
in parallel across the line and energized. As _ the 
plunger moves home it opens a set of contacts in series 
with the heavy coil leaving the high resistance coil in 
the circuit to act as a holding coil. 

An even more efficient means of holding the solenoid 
in the “in” position is used in a_ solenoid-operated 
relay which employs zero holding current. The solenoid 


Layer-wound and insulated coils used in control appa- 
ratus of various kinds. 
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consists of two windings, one used for closing and the 
other for opening. When the closing winding is ener- 
gized the plunger moves to the closed position and is 
held after the closing winding is de-energized by residual 
magnetism. The solenoid opens when the opening wind- 
ing is energized because it nullifies the residual mag- 
netism, permitting the plunger to fall away. The effect 
also is amplified by employing a small, high coercive, 
alloy magnet to hold the plunger in the closed position. 

As already mentioned, if the plunger does not seat 
properly on the core of the solenoid chatter results on 
alternating current. This noise can be reduced by a 
shaded pole consisting of a loop of copper producing a 
phase shift in the flux across the face of the plunger in 
contact with the core. This phase shift eliminates the 
zero holding power at the instant of current reversal 
because all the flux does not reverse together. 


STROKE LENGTH IMPORTANT 


Not only must the electrical designer specify the pull 
needed throughout the stroke of the solenoid but also 
the length of the stroke required must be established. 
Each solenoid is designed for a particular length of 
stroke and, for optimum results, this entire length 
should be used. Solenoids are available with strokes 
ranging from % to 234 inches and special ones can be 
made to specification. If the plunger of the solenoid is 
so restricted that the entire length of travel is not ob- 
tained the plunger is prevented from seating home on the 
core which, on alternating-current installations, means 
excessive holding current producing abnormally high 
temperatures and, with either alternating or direct cur- 
rent, the advantage of minimum air gap with maximum 
forces is not realized. Therefore the length of travel-of 
the plunger must be determined with the same accuracy 
as is needed to determine the size of the solenoid. 

For short strokes the effective length of the air gap 
can be reduced by the use of a cone plunger or, as one 
manufacturer has announced recently, a plunger with 
saw teeth which mesh with saw teeth in the pole face of 
the core. Since the ampere turns needed for a given air 
gap pull are directly proportional to the length of the 
gap, the coned or saw-tooth plunger increases the pull 
for the same ampere-turns or permits a smaller solenoid 
for the same pull. This effect only is realized for small 
plunger travels because, for greater travels the ratio of 

(Continued on page 210) 
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range of sizes raises the question into what steps 

this range shall be divided. The same problem 
exists when a “standard” series of sizes is to be selected 
from a variety of existing ones, a procedure sometimes 
called “simplification.” Is there any guide that will 
help the designer or standardizer to determine what 
steps in size are most suitable in each individual case? 
Considering this problem in general, we should realize 
that the term “‘size” applies to a wide diversity of charac- 
teristics. We may have to deal with a linear dimension, 
such as the diameter of a shaft; with an area, for 
example, that of the cooling surface of a steam con- 
denser; or with a cubic content, such as that of an 
electric refrigerator. The term “size” may also concern 
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Fig. 1.—The prefernograph and its use for comparing 
existing series of sizes with preferred number series. 
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* Offering no magic, preferred numbers 
may assist in establishing balanced and prop- 
erly spaced items in a product line and ob- 
viate later difficulties when standardization 
may become necessary. 


a capacity or rating. Examples are the horsepower 
rating of an electric motor and the capacity of a pump 
to deliver a certain number of gallons of liquid per 
minute. 

The number of steps in a given size range must 
generally be a compromise between two opposite influ- 
ences. Concentration on the manufacture of a few 
sizes keeps down cost of production—an advantage to 
the manufacturer and in final analysis, also to the user. 
Counteracting restriction of the number of sizes is the 
wish of the user of the product to have a reasonable 
freedom of choice. He does not want to have to buy 
a unit that is much too large or too small for his require- 
ments. The manufacturer’s problem may,.therefore, be 
formulated as follows: What is the smallest number 
of sizes (within the range of sizes in which the product 
is to be made) that will give the customer a satisfactory 
variety of choice? To answer this question, each case 
will have to be considered on its own merits. For 
example, if a manufacturer plans to market a line of 
electric motors with horsepower ratings from 10 to 
100, inclusive, what ratings shall he adopt between 
10 and 100? 

To assist the designer in answering this question, 
the American Standard, Preferred Numbers (Z17.1- 
1936), recommends that he consider the sizes given in 
Table 1. If the range of sizes in which he is interested, 
does not lie between 10 and 100, the values in Table 1 
are to be multiplied by 10, or a multiple of 10, to suit 
his case. Of course, the designer is free to begin and 
end the series of sizes he needs, with any preferred 
number. Thus, thirty-four thicknesses for sheet metal, 
ranging from 0.004 to 0.224 in. and strictly following 
the 20-series, are given in an American Standard en- 
titled Preferred Thicknesses for Uncoated Thin Flat 
Metals (under 0.250 in.), B32.1-1941. They are recom- 
mended to be used, whenever possible, instead of the 
large variety of sheet metal thicknesses given in a num- 
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ber of un-coordinated gage systems. 

As the name, preferred numbers, indicates, the 
designer ts merely asked to use these number in prefer- 
ence to any others—provided, of course, that he finds 
it possible to do so. The American Standard does not 
intend to restrict the designer to the exclusive use of 
preferred numbers. In fact, it recognizes that in some 
cases preferred numbers cannot be used. However, 
where their application is practicable, they yield tech- 
nical and economic benefits which may be quite sub- 
stantial. The use of preferred numbers is simple, but 
curiously enough, the subject seems to have become so 
much shrouded in mystery that many practical men 
regard preferred numbers as something academic, 


40-Series 
(6% Steps) 


20-Series 
(12% Steps) 


10-Series 
(25% Steps) 


5-Series 
(60% Steps) 
10 
10 10 


Table 1.- 


Basic preferred numbers in the decimal 
series 10 to 100. 
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rather than as a guide to economic design. If this 
mystery can be dispelled, we may expect to see designers 
keeping a list of preferred numbers on their desks or 
drafting boards, along with their slide-rules—that is, 
as practical tools in their work. 


BASIC AND ADDITIONAL SERIES 


The intention of the American Standard is that the 
designer first try to use values from the 5-series (see 
Table 1). This series has been obtained by establishing 
five steps between 10 and 100, all increasing in the same 
ratio. If this ratio is called a, its value follows from 
the equation, 10 a5 = 100, or a = vil0 = approxi- 
mately 1.5849. This would give us the following values 
for the 5-series: 10, 15.849, 25.119, 39.811, 63.096 and 
100. For practical use, these “theoretical” values have 
been rounded to: 10, 16, 25, 40, 63 and 100, with a 
constant step-up of about 60 per cent. If this is not 
fine enough for the designer’s requirements, he should 
try the 10-series, with twice as many steps in the same 
range, and a step-up of about 25 per cent. For still 
finer gradations in size, he can use the 20-series (step- 
up about 12 per cent) and the 40-series (step-up about 
6 per cent). While the values of all series have been 
slightly rounded from the theoretical figures, the differ- 
ence is in no case greater than 1.3 per cent. 

The four series in Table 1 are called the basic pre- 
ferred numbers series. In exceptional cases, the designer 
may use the 80-series, with a step-up of about 3 per 
cent. Still other step-ups may be obtained by skipping 
steps in a basic series. For example, by taking every 
other step in the 5-series (5/2-series), the step-up be- 


comes about 150 per cent, and by taking every third 


step in the 5-series (5/3-series), 300 per cent. This 
ample choice of gradations in size, available to the 
designer through the basic and the additional series, 
permits him to use preferred numbers for a wide 
variety of problems. 

The American Standard contains also tables giving 
preferred numbers in binary fractions up to 40, in the 
5-, 10-, 20-, 40-, and 80-series. These numbers are 
recommended only for linear dimensions in inches 
where binary fractions are in common use, such as for 
diameters of steel bars, lengths of bolts, and so on. 


ADVANTAGE OF CONSTANT RATIO 


The question may arise why the designer should 
adopt values, say, from the 5-series, rather than some 
other values. For one thing, the numbers 16 and 63 
may look less attractive to him than 15 and 60. Pos- 
sibly, if he had to pick five steps between 10 and 100, 
he would come out with the ratings: 10, 20, 30, 50, 
75 and 100 hp. If we call this the A-series, why is not 
this as good, or possibly better than the 5-series? The 
answer is that the A-series has step-ups that vary 
rather widely. For the 10/20 step, there is a 100-per 
cent increase and for the 75/100 step, an increase of 
only 33 per cent. Consequently, a customer who wants 
a motor with a rating of 15 horsepower (midway 
between 10 and 20 horsepower), has to take the 20- 
horsepower motor of the A-series which is 33 per cent 
larger than the one he needs. Contrasting with this. 
the customer who wants a rating midway between 75 
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Fig. 2.—Prefernograph for 
comparing C- and D-series 
of cubic contents ratings of 
electric refrigerators and for 
their possible ‘unification. 


and 100 hp. would have to take a 100 hp. which is only 
14 per cent larger than required. Therefore, in regard 
to flexibility in choice of sizes, the A-series gives cus- 
tomers a different “deal’’ depending on the magnitude 
of the rating they want. This inequality does not exist 
in the 5-series, or any other preferred numbers series, 
since in each of these the percentage step-up is constant 
throughout its range. 


WHY THE 5-, 10-,20- AND 40-SERIES? 


It may be argued that progression in size, based on 
a constant ratio, may be obtained also with ratios other 
than those adopted for the preferred numbers series. 
The openings of an American Standard series of wire- 
cloths for testing sieves, Sieves for Testing Purposes 
(Z23.1-1939, ASTM Designation E11-39), step up in 


the ratio \/2 (about 1.9), and the ratio between consecu- 
tive wire diameters in the Brown and Sharpe gage system 
is about 1.123. How then, did the 5-series and its 
related finer gradations originate? They were devised 
by Colonel Charles Renard who in the 1870’s was placed 
in charge of the aeronautical section of the French army. 
He found that no less than 425 different sizes of cables 
for mooring captive balloons had been adopted. Look- 
ing for a logical approach to the problem of reducing 
such excessive variety, Colonel Renard hit upon what 
we now call preferred numbers, as a general solution. 
He adopted 5, 10, 20 and 40 steps between 10 and 100, 
100 and 1,000, etc., because multiples and sub-multiples 
of 10 are the “milestones” of the decimal system. 
Applying his invention to balloon cable sizes, he reduced 
their number to 17. In his honor, the French still call 
preferred numbers, the “Renard series.” 

For many years, industry paid no attention to pre- 
ferred numbers. 
World War, when national standardizing bodies were 
founded in more than twenty countries, the selection of 
series of standard sizes from an existing variety became 
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a frequent problem. It was then that preferred numbers 
drew the attention of standardizers as a valuable guide 
in their work and several countries adopted the series as 
a national standard. In 1935, the International Standards 
Association (ISA) recommended the four series given 
in Table 1, for international adoption. They have been 
formally approved as a national standard in 16 coun- 
tries, as follows: Czechoslovakia, Denmark, Finland, 
France, Germany, Holland, Hungary, Italy, Japan, 
Poland, Roumania, Russia, Spain, Switzerland, Sweden, 
and United States. 

The application of preferred numbers is independent 
of whether the designer works to the inch system or 
the metric system. It so happens that 25.4, the standard 
conversion ratio between the inch and the millimeter, 
now internationally adopted for industrial use, Ameri- 
can Standard Practice for Inch-Millimeter Conversion 
for Industrial Use (B48.1-1933) and British Standard 
Conversion Factors and Tables (No. 350-1944), differs 
by only 1.6 per cent from 25, a preferred number. 
Therefore, when inch values in preferred numbers are 
converted to rounded millimeter values, the resulting 
sizes will differ from preferred numbers by only about 
1.6 per cent. 

Incidentally, the value of 7 (approx. 3.141) is also 
close to a preferred number (3.15). Therefore, if the 
diameter of a circle is a preferred number, its circum- 
ference and its area also are close to preferred numbers. 
This is an advantage where a designer is dealing with 
pulleys, pipes, cylindrical shells of boilers or tanks, etc. 

That there is nothing academic about preferred num- 
bers is shown by the fact that two large electrical manu- 
facturers have applied them widely to purchase specifi- 
cations for stock materials and parts, and to the design 
of components and complete units of products, as 
illustrated by the following examples among. stock 
materials and parts: Steel bars (hot-rolled or cold- 
finished ; spring steel strip; free-machining brass rod: 
sheet metal thicknesses (American Standard B32.1- 
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1939) ; thicknesses of micarta plates and dimensions of 
micarta bars, angles and channels; dimensions of shaft 
collars, spacers, parallel keys, bolts,.studs, cap screws, 
machine screws, headless set-screws, steel and brass 
galvanized washers; and by the following examples 
among components and complete units: Diameters of 
railway motor shafts; coil spool insulation washers; 
armature bores; commutator diameters; carbon 
brushes; punchings for alternating-current rotating 
apparatus; mounting dimensions for electric motors 
(NEMA standard); gear ratios for gear motors; 
ampere ratings for grid glow tubes; kinetic energy (in 
horsepower-seconds ) of flywheels ; dimensions of trans- 
former tanks; and cubic contents of oil tanks and simi- 
lar reservoirs. 

The five sleeve-bearings shown at the heading of this 
article demonstrate the fact that preferred numbers, in 
addition to giving a step-up in size that is technically 
sound, also produce a very harmonious appearance of 
a line of products as a whole. This may be important 
with a view to the customer’s acceptance of the product. 
In this illustration, load capacities belong to the decimal 
10-series (1600, 2000, 2500, 3150 and 4000 Ib.) and 
the diameters to the 20-series of binary fractions (2%, 
234, 3, 3% and 4 in.). 


BASIS FOR FUTURE STANDARDIZATION 


If in the early stage of an industry, all those develop- 
ing the new product adopt preferred numbers for its 
essential characteristics, a common basis is laid for 
future standardization of the product. The need for 
such standardization will arise as the product becomes 
more widely used and can be met only after the frequent 
changes in design marking the development phase have 
made place for a certain stabilization in design. Skilful 
use of preferred numbers will not hamper either the 
rapid changes during the development period, or changes 
in details that will stil! be made when the product has 
reached a generally rounded-out form. 

The creation, by the use of preferred numbers, of a 
basis for future standardization may be illustrated by 
reference to the A-series of motor ratings (10, 20, 30, 
50, 75 and 100 horsepower). Another motor manufac- 
turer may adopt a different series, such as: 10, 15, 25, 
35, 60 and 100 horsepower (B-series). Under the 
influence of competition, both manufacturers will prob- 
ably end up by making motors with all of the ratings 
appearing in the combined A- and B-series. If five steps 
between 10 and 100 horsepower are sufficient, this con- 
dition means wasteful variety. Furthermore, if the 
question of a standard series of ratings arises, each 
manufacturer will naturally advocate the adoption of his 
own series and a compromise may be difficult to reach. 
Both drawbacks are avoided if A and B, in laying out 
their motor ratings, adopt the 5-series, something they 
will do automatically and independent of each other, 
if they work to American Standard preferred numbers 
as a matter of principle. 

The selection of a standard series of sizes from 
existing variety would often be different if investment 
in current practice did not require a compromise with 
engineering judgment. The remark may then be heard 
how fortunate it would be if those responsible for the 
early development of the product had been able to 
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visualize the future needs for standardization. On the 
other hand, it is also recognized that premature stand- 
ardization of details will unduly “freeze” design and 
thus hamper technical progress. Here is where skilful 
use of preferred numbers permits the designer to strike 
the right balance between what should be standardized 
and what should be left to individual judgment. Now 
that preferred numbers are recognized as a valuable 
tool for the designer, we may expect more and more 
industries to apply them to the design of their products 
as soon as these emerge from the experimental stage. 
An example is the series of ampere ratings of grid glow 
tubes, which were adopted on a preferred number basis 
when the art was new. They were selected from the 
5-series: 0.10, 0.63, 2.5, 4.0, 10.0 and 25.0 amperes. 


USE OF PREFERNOGRAPHS 


The application of preferred numbers can be greatly 
simplified by using a graph representing the various 
series in a given range. Such a preferred numbers 
graph, or briefly “prefernograph,” is based on the fact 
that since the theoretical values of a preferred numbers 
series step up in a constant ratio, their logarithms step 
up by a constant value. For example, the common 
logarithms of the theoretical values of the 5-series, 
range 10 to 100, are 1.0 to 2.0, stepping up by 0.2. 
In Fig. 2, points are plotted at equal distances along the 
horizontal axis, representing successive steps in the 
preferred numbers series from 10 to 100. On the verti- 
cal axis, the logarithms of the numbers of the 5- and 
10-series have been plotted. If now, the six points, 
0 to 5, inclusive, correspond to the numbers of the 
5-series, and their respective ordinates are plotted as 
ordinates, the points thus obtained lie on a straight line. 
In a similar way, the line for the 10-series can be drawn 
(see Fig. 1). The lines for the 20- and 40-series can 
be shown in Fig. 1 only for the ranges from 10 to 31.5, 
and from 10 to 18, respectively. Characteristic for a 
prefernograph is that the steepness of each line repre- 
senting a preferred numbers seriés is a measure for its 
step-up. Thus, the 5-series (60 per cent step-up) is 
steeper than the 10-series (25 per cent step-up). 

The prefernograph can easily be adapted to the range 
of sizes in which the designer is interested. If such 
graphs are used regularly, it is advantageous to make 
preprints. A prefernograph form, giving the four basic 
series in the range from 1 to 100, and 40 steps on the 
horizontal scale, can be printed on a sheet of paper, 
8% by 11 in., and may serve different purposes. 

For comparison with preferred numbers, the A-series 
of motor ratings has been plotted in Fig. 1 (dotted 
line). This shows at a glance that the A-series deviates 
from the 5-series and also, how each step of the A-series 
compares with the constant step-up of 60 per cent of 
the 5-series. This facility of presenting an immediate 
and clear picture of an existing series of sizes against 
a background of preferred numbers lines, makes the 
prefernograph a handy tool, not only for analyzing a 
series of sizes but also for deciding on what basis two 
or more series could be unified, either by replacing them 
by a preferred numbers series, or by a selection from 
the existing sizes. This is illustrated by the following 
example from industrial practice. 


(Continued on page 222) 
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How to Choose an Organic Finish 
Before Starting Production 


* With reconversion on the horizon product manufacturers and their engineers 


and designers are studying various kinds of paints and enamels. 


Here are some 


suggestions on making a choice, based on one organization’s experience. 


P. W. PROUTY 


Westinghouse Electric Corporation 


ELECTION of a suitable protective or decorative 
coating depends upon many variables, so while no 
definite plan or set of rules can be universally 

adopted, some considerations are basic and can be ap- 
plied to all jobs. There are several hundred more mate- 
rials which can be used for good finishes, even with the 
present war restrictions, than were available at the end 
of the last war. However, neither the paint manufac- 
turer nor the user is equipped to handle many of these 
immediately, and conversion is out of the question. 

Any material or mixture which will flow so that it 
can be spread upon a surface and subsequently dried, 
forming a thin solid film, can be classified as a paint. 
There are five classes of modern paints; oil, varnish, 
synthetic varnish, lacquer and water emulsion paints. 
An enamel is formed by dispersing pigment particles 
into these paints to obtain the desired colors. 


COMPOSITIONS AND PROPERTIES 


Paints as they have been known for centuries are 
really oil enamels. They are mixtures of drying oils, 
driers, pigments, and solvents or thinners. The natural 
drying oils such as linseed and tung, are all found to 
be unsaturated, straight-chain compounds containing 
eighteen or more carbon atoms. On oxidation with 


partial or complete saturation, the oil jells producing 
hard, clear, rubbery or leathery films having good dura- 
bility and adhesion to most metals. They are quite inert 
and resist the action of the elements quite well. Boiling 
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or blowing to partially oxidize improves the flexibility, 
gloss, and speed of drying. Blowing resists the acidity, 
and more recently hydrogenation and even separation 
of the drying oil from the edible and non-drying por- 
tion have been carried out to improve the product. 

Resins are hard, horn-like and amorphous solids. 
Natural or fossil resins are the dried remains of pools 
of plant gums or saps. Age, heat and pressure have re- 
moved the more volatile or more active portions, leav- 
ing the durable resin. Films from the solution of these 
resins in oil have much improved hardness, brilliance, 
water and alkali resistance and acid resistance. The re- 
sult has been an almost complete adoption of varnishes 
as a basis for decorative, protective coatings. Two not- 
able exceptions are the oil finishes of gun stocks and of 
dining room tables. Since both of these articles are 
subject to very frequent minor abuse, it is much easier 
to pick up a little oil and wipe them a little, than it is to 
sand out a defect in an enamel and try to refinish that. 

Fossil resins are found in relatively small pockets 
hidden away in the earth in isolated and sparsely in- 
habited spots. Great variations occur in the shipments 
to domestic markets. Careful selections of the resins 
and modification of the formulations compensate for 
resin variation, and the mixing of large numbers of the 
small varnish batches during manufacture makes pos- 
sible the present-day good uniformity of the oleo-resin 
varnishes. ' 

The greatest improvement in varnish products came 
with the introduction of synthetic resins. The first to 


Fig. 1.—Equipment with which 
mar-resistance, adhesion and hard- 
ness of finishes are tested, using a 
uniformly varying weight and a 
carboloy cutter. 











Fig. 3.—This sample, checked for flexibility, 
failed in circular cracks—sign of a good finish. 


be used probably was estergum. This was formed by 
treating ordinary resin or colophony with glycerin. to 
form a pale, harder, stronger resin giving better mois- 
ture resistance than varnishes made from most of the 
usual fossil resins. The second resin was probably the 
use of phenol-aldehyde, sold under the trade name of 
bakelite. This was in 1909. Since that time several 
thousand plastic materials have been tried. These in- 
clude both the thermo-setting and the thermo-plastic 
type, and range from very hard resins to the soft, elastic 
or plastic materials. 

Synthetic resins may be modified by either natural 
or other synthetic resins to obtain the desired proper- 
ties. In some cases the final polymerization or conden- 
sation of the resin or the co-reaction of several resins 
occurs at the same time—at the time of curing the film. 
In some cases they are completely reactive and dis- 
solve in suitable solvents for use as pure varnishes. The 
trend is definitely toward mixtures which do not con- 
tain any oxidizing materials, the reason being the high 
speed of curing. It is only necessary to drive out the 
solvent and cure the finish by heating. The finishing 
time on some isolated high volume products has been 
reduced to a few seconds by this development. Adop- 
tion of synthetic enamels in all cases has resulted in im- 
proved quality, reduction in processing time or reduc- 
tion in repairs and rejects. Another and probably the 
most important advancement due to the use of syn- 
thetic resins is that many durable pale resins are now 
available which do not darken during the curing cycle 
or during long periods of use even in warm locations. 
This has made possible the use of brilliant light colors 
and white, notably refrigerator finishes, having five to 
six times the durability that was possible ten years ago. 

At the present time the most important resins used 
for finishing enamels are, in the order of their impor- 
tance, phenol-aldehyde, alkyd, urea-formaldehyde, vinyls, 
and acryloids. Among other resins now being brought 
into more prominent use, either to modify or replace 
some of the above, are melamine, maleic styrere, poly- 
vinyl chloride, superpolyamide resins, and allyl. These 
resins do not include many which may prove to be even 
more important in the near future but which because of 
their color, cost, or intricate application technique, are 
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Fig. 4.—lf a finish is brittle, it will fail in a 
series of star cracks when subjected to flexibility 
tests. , 


now available only as improved, protective coatings: The 
more popular of these are rubber paints, and synthetic 
rubber-like materials. At present these are successful 
only when specially formulated for isolated applica- 
tions. It should be remembered that each of these resin 
names covers a whole family of products. That is, any 
phenol may be a reaction of a formaldehyde, and the con- 
ditions of reaction may be changed to obtain many dif- 
ferent grades of phenol-aldeyhde. 

Phthalic acid glycerin resin is the usual alkyd, gnd 
there are many grades and characteristics available. 
However, any resin formed by the reaction of any polv- 
basic acid and any poly-acid alcohol may be classed as 
an alkyd. No one clear-cut set of characteristics can 
be expected just because a varnish is called by its syn- 
thetic name as an alkyd enamel or bakelite. The char- 
acteristics in each case will depend upon the grades of 
the resin, percentages used, methods of formulation, 
and, last but not least, the method of application. 

Assuming that the paint formulator has developed 
the optimum conditions for the varnish, a number of 
generalizations can be made. Alkyds improve the ad- 
hesion, water and electrical resistance of phenolics and 
reduce electrical surface creepage. Phenolics improve 
the hardness, gloss and mar-resistance of alkyds. In 
combination with the additional modifiers and where 
decorative as well as protective finishes are required, 


Fig. 2—Flexibility tests are made with a standard 
Olson machine such as used in draw-testing steel. 
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they prove the most durable metal primers known. 
Urea-formaldehyde is a very durable pale resin which 
solidifies by polymerization on heating. It does not dis- 
color at the curing temperature required, will withstand 
some excess temperature for a long time and ages with- 
out fading or yellowing appreciably. This thermo-set- 
ting plastic provides a very high-speed finish. In com- 
ination with suitable modifiers it makes possible pastel 
olors or a brilliant white finish. It is the basis of all 
nodern refrigerator and washing-machine finishes. 
Melamine resins improve the coatings having urea- 
iormaldehyde base by improving the gloss, mar-resist- 
ance, grease-resistance, alkali- and moisture-resistance, 
color-retention, and adhesion to other plastics such as 
phenolics. The resin apparently is not good alone but 





Evaluation of Results for Final Selection 


me 7 — — - - — 





Value 














Rate Factor 

Permanence 
Hardness* 3 
Impact* 10 
Bend 5 
Ductility 5 
Fading, ultra-violet arc* 12 
Fading, darkness 2 
Aging 3 
Grease* 25 
Water 3 
Humidity, continuous* 14 
Humidity, intermittent* . 18 

Sum of values 
—- == % permanance 
10 

Appearance 
Color* 30 
Gloss* 30 
Smoothness 15 
Uniformity 25 

Sum of values 
= % appearance 
10 

Workability 
Plant Handling 10 
Opacity* 50 
Flow 10 
Repairability* 30 


Sum of values 
seqnesewanel = 9% workability 
10 ' 





Final Rating—Value of Finish 
% Permanence XX 50 
% Appearance XX 30 
% Workability x 20 


Sum of values 








— = Rating of finish 
10 
* Material is rejected if any rating marked * is lower than 8. 


All ratings are given from 10 down to 0 on the basis that ten 
is perfect. 





Blank form used in making final evaluation of test 
results for purpose of determining choice of finish. 


as a substitute for urea-formaldehyde. Its use will 
probably be- confined to modifying other resin com- 
binations. 

Vinyls now provide the most chemically inert resins 
which we have. Unfortunately, they are readily at- 
tacked by most of the commercial solvents. They are 
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Fig. 5.—Impact tests are 
made by dropping a steel 
ball on a sample set at 
an angle; bend tests, by 
bending the sample 
around a mandrel. 














thermo-plastic. In the past the method of using these 
resins was to dissolve the pigmented resin chips into the 
most suitable solvents, usually ketones, to add plasti- 
cizers if desired, and to dilute to the desired consistency 
and apply. The solvent.is then completely flashed off 
at room temperature or very low bake, and the film 
brought up to the setting temperature of the resin. A 
temperature of 250 F for 12 to 15 minutes up to a maxi- 
mum of 310 F for a few seconds has been found to be 
satisfactory. Great care is required in cleaning and ap- 
plication, as the resin poisons easily if soluble metal 
salts can be formed at the interface. This causes com- 
plete lack of adhesion and eventual and rapid break- 
down of color and film strength. It is satisfactory on 
good bonderizing but not on partial bonderizing nor on 
pulverant, or red type of bonderizing. Therefore, extra 
care must be taken in bonderizing to get good results. 

Acrylic resins are most prominently known from the 
use of methyl methacrylate plastics. Details of the paint 
film formulation are still a closely guarded secret and it 
cannot be stated whether the acrylate is used alone or 
modified with other resins or plasticizers. The enamel 
is thermo-plastic and was recommended for use at oper- 
ating temperatures between —50 and 130 F. It has very 
good adhesion to tin or brass. 

It is not possible to consider the thousands of resins 
now available or being created. Some will develop and 
replace some of the resins discussed. It should be borne 
in mind, however, that a resin making an excellent 
plastic may not have the proper characteristics to make 
durable films for protective and decorative coatings. 
Prehistoric lacquers were simply spirit varnishes; that 
is, plant or animal gums dissolved in suitable thinners. 
Since about 1860 commercial lacquers were assumed to 
be nitrocellulose base. The greatest development and 
improvement has taken place since 1921. By proper 
selection a variation of over 300 to 1 can be made in the 
viscosity with the same percentage of solids or weight 
of solids in the lacquer at the same viscosity, so that a 
wide variety of characteristics in lacquers can be ob- 
tained. Nitrocellulose, although tough and horny, tends 
to become brittle and also has no adhesion to metal. 
Therefore, it is necessary to add suitable resins for ad- 
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Fig. 6.—Bend-test samples, showing various kinds of 
failures under test. 


hesion, other resins to obtain gloss if desired, and plas- 
ticizers to retain flexibility. Resin solvents are not good 
nitro-cotton solvents. Several completely miscible sol- 
vents must be used which are completely compatible and 
have the same evaporation rates, so that neither the 
resin nor the nitro-cotton will precipitate during film 
formation. The rate of evaporation must be controlled 
so that moisture will not precipitate from the surround- 
ing air, thus causing separation or blushing. 

Since the introduction of synthetic resins, present 
lacquers so-called may contain no nitro-cotton and may 
be 100 per cent resin solutions. This has resulted in 
enormous improvements in quality, but not to compare 
with the improved durability obtainable by the use of 
baking synthetic resin varnishes. 

All of the recent improvements in varnishes and lac- 
quers are most clearly noticeable in the decorative enam- 
els. The pigments used must be carefully considered. 
All of the resinous materials used act as weak organic 
acids. The pigment materials may react with the acid 
changing the adhesion, flexibility, durability and life as 
compared to the value for the original varnish or lac- 
quer vehicle. In many cases this can be used to advan- 
tage and improvements are made in the overall charac- 
teristics by the use of proper pigments in the enamels. 


SELECTION OF FINISHES 


Finishes are still selected by the good, old-fashioned 
trial-and-error method. The color scheme is generally 
suggested by the artist or designed or many times by 
the sales or engineering departments. The final color 
and gloss are always compromised, depending upon the 
ability of the supplier to modify his product to take 
care of local manufacturing conditions. 

For instance, the conveyor line cannot be changed to 
take care of one new item, and the supplier must try to 
produce the desired color and gloss under previously 
determined time and oven conditions. Experience is 
the greatest single factor in diagnosing and recommend- 
ing the type of finish to be used. 

Of all the decorative, protective coatings, by far the 
most popular and economically successful finishes today 
are based on urea formaldehyde. Lower temperatures 
and high speeds of bakes improve the manufacturing 
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situation. Pale color and non-yellowing or fading char 
acteristics make them invaluable for light colors. Mela- 
mines and some alkyds can be used as fortifying agents 
to improve certain characteristics such as grease or water 
resistance, without loss of color retention properties 
Phenolics, alkyds, or natural resins can be used on 
darker colors to increase or decrease flexibility, mar- 
resistance and adhesion so that enamels can meet al- 
most any set of requirements that can be designed. 
Where color stability is of secondary importance or 
where dark colors are to be used or there is no heating 
in service, alkyds or bakelite-modified alkyds may prove 
superior to the finish based on urea formaldehyde. The 
most durable all-around baking formulas are now prob- 
ably the bakelite-modified alkyds; the combination of 
several grades of alkyds or modifications with fossil 
resins or oils produce very superior metal primers. 
However, the new synthetic varnishes are cheaper and 
give less trouble in the shop. 

Pigmentation affects results both in finished coat and 
in primers. This, of course, limits the colors, coverage 
and workability of the material. It is sometimes wise to 
get the artist to change colors to avoid loss of durability 
or color retention, or to avoid troubles in applying the 
paint. The best recommendation is-not to change the 
present finish, unless speed of production, a change in 
manufacturing location, or a new and more rigid re- 
quirement demands it. Investigate and plan to take full 
advantage of the riew modern synthetics on all new 
production lines as a means of conserving floor space, 
production time, and equipment, and also as a means to 
improve the durability, appearance, ease of application 
and overall economy. 


TESTING 


For the purpose of selecting the finish or finishing 
material to be used in manufacturing a new product, 
tests of various possible choices are in order. Tests of 
finishing materials are difficult to evaluate unless their 
purpose is clear and the conditions of test are carefully 
controlled. Even with all this, good judgment must be 



















































Fig. 7—Samples soaked in water; a good finish may 
go from 2000 to 4000 hours before failure occurs. 
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Cable and wire braid with insulating qualities far superior to any other 


material—that’s the stimulating news brought by this announcement of 






Saran braid. It marks an important advance in wire protection and provides 






long-sought answers to many troublesome problems. 






Here is a braid that resists abrasion—Saran is permanently tough and durable. 





It is fungus and mildew proof—long life is the rule even under adverse serv- 






ice conditions. And, more important to the electrical industry. Saran defies 






moisture and oil—enemies that attack, and soon rot, ordinary cable coverings. 





These better insulating properties point to the use of Saran in myriad 





applications* extending all the way from simple extension cords to intricate 






wires in radio and radar. If you would like to know more about its value to 






you, write for further details. 


Success in plastics is not a one-man nor even a one-industry 
job. It calls for the cooperation and combined skill of manu- 
facturer or designer plus fabricator plus raw materials pro- 


ducer. Working together, this team saves time and money and 
puts plastics to work successfully. Call us—we’ll do our part. 








PLASTICS 


STYRON © STYRALOY © ETHOCEL © ETHOCEL SHEETING 
SARAN © SARAN FILM © STRIPCOAT 









Fig. 8.—Grease-test samples, covered with a mixture 


of oleic acid and lard oil and baked for 200 hours. 


used in putting together the test results for a final con- 
clusion. 
In one organization tests of this kind are handled as 
outlined below: 
1. Limit the suppliers to those having experience with 
the problem. 
Limit the number of samples from each to one or oc- 
casionally to two. 
Limit number of samples to groups or series which 
can be carried simultaneously through all of the test- 
ing procedure so that each gets as severe a test as all 
the others in the group. 
Isolate each characteristic and test for it. (A cycle 
test or uncontrolled test such as painting door handles 
or hanging parts on the walls of chemical laboratory 
or plating rooms does not afford any comparison 
with actual service. ) 
Where possible devise test methods which at least 
meet an arbitrary definition of the characteristic and 
give reproducible and repetitive results in- numerical 
values without personal opinion or prejudice. 
Where observation and opinion must be used make 
enough panels and tecord as many variables as pos- 
sible so as to eliminate, so far as possible, any per- 
sonal factor. 
Always put an identifying mark on each specimen, 
then mix the specimens at random, so that like speci- 
mens may or may not have consecutive markings. 
This helps to eliminate the personal factor. 
It is of utmost importance to work closely with the 
shop and get their opinions on any new finishing ma- 
terial or cycle. Better finishes are sometimes harder 
to apply and we must get their cooperation. 


MAKING TEST SAMPLES 


In making test specimens, dilute, apply and cure the 
material exactly as the supplier specifies. Vary the dilu- 
tion or substitute diluent ‘only if necessary to get an 
improved result. While using the material, check for 
such properties as percentage of solids, viscosity, vis- 
cosity as used, settling, uniformity, skinning, separa- 
tion, and sprayed appearance. That is, check for dust- 
ing, drawing from edges, runs, sags, hiding power, and 
uniformity. After curing, check for blushing, ‘blisters, 
and separation, seeding, pigment particles, wrinkling, 
silking, and uniformity of color and gloss. After the 
panels are made, it is necessary to let them season any- 
where from one to three weeks if possible, since a panel 
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that is two hours old may not stand up. On the other 
hand, considering .the time required to place a product 
into service, it is unfair not to let them stand. Another 
reason for seasoning is that it tends to even out the 
properties of the samples; a panel two days old will be 
many times more durable than one that is but half-a- 
day old. 

On all of the panels, mar-resistance, hardness, ad- 
hesion and film thickness tests are made. The mar-re- 
sistance, hardness and adhesion'tests are made on one 
machine, Fig. 1. The panel is placed on a plane table, 
which moves back and forth. Over that is a tool post 
with a cutting tool on it, which can be moved and pressed 
down into the painted surface. As this panel table 
moves, it moves the counterbalance weight back and 
forth on the lever, which results in a uniformly varying 
weight on the cutting tool. Starting at this point, there 
is 500 grams on the cutter and as the cutter moves, the 
load on it increases to 5000 grams at end of stroke. 
This is a homemade method of testing for mar-resist- 
ance. The point at which the cutter starts to scratch the 
surface is the mar-resistance measurement. The, point 
at which it starts to cut in and remove the top coat of 
enamel is the hardness figure, that is, the hardness of 
the film. It may be that the primer is softer and is 
supported a little bit by the top coat, but usually the 
primer is harder and the first cutting point is the hard- 
ness of the surface enamel. The point at which it cuts 
through to metal is what is designated as the adhesion 
figure. 

Now this also tells a number of other things about 
this panel. For instance, if the panel has a nice, smooth 
cut, the material is uniform, and durable all the way 
through. If the fracture is brittle there is something 
wrong with the film. The cutter is made of carboloy 
and is cutting into organic compounds and into very 
soft steel. It may be contended that this is not true 
hardness, but it does give a numerical value that 
can be read and is reproducible. 

The flexibility test is made with a standard Olson 
machine such as is used for the draw testing of steel 
(Fig. 2). It is rigged up to make the Errichsen draw, 
with a 5¢-inch diameter ball, on a 1l-inch ring. By this 
method, the depth of the draw at the point of failure 
and also the character of the break can be determined. 
If the break is characterized by little circular cracks 
(Figs. 3 and 4), it is a very flexible and good material. 
If the draw is very short, maybe a couple of millimeters 
and then a star fracture occurs, the material is always 
brittle; this confirms the hardness test. Whenever the 
material is brittle, it checks on the size of the cut by this 
method. It also gives a definite figure at the point of 
failure. The only time the tests fail, is when the paint 
is more flexible than the steel itself. This is a much 
better way of testing than the usual method of dropping 
a guillotine onto a surface and then by observation de- 
termining which panel holds up better. 

When necessary, bending tests are made using a 
3g-inch mandrel (Figs. 5 and 6). New, modern paint- 
testing laboratories recommend using a cone-shaped 
panel. This results in a very sharp radius at one end 
of the panel and a very large radius at the other so that 
the point of failure can be determined by measurement. 

On impact tests a 1l-inch diameter ball which weighs 

(Continued on page 226) 
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TROUBLE CHASER ! OUTPUT PACER! 


Even though carefully hand driven, and then smoothed But burrs became a memory when he switched to Phillips 
up, slotted screws spelled trouble for this well-known Recessed Head Screws. Better still, workers, freed of the 
typist’s chair manufacturer. Some burrs got by inspec- e dangers of finish-scarring driver skids, boosted output 
tors, snagged steno’s stockings. plenty with fast power-driving. 





























FUTURE FACER! . ORDER PLACER! 


* Because they are engineered to take top driving pressures, e At the point-of-sale, the Phillips Recess’ eye-appeal will 
Phillips Screws help designers improve product strength help to get the order. Burr-free, blending with any prod- 
and rigidity. With stronger, tighter fastenings, any prod- 7 uct’s beauty —it’s the finishing touch that softens the 
uct is in better shape to meet coming competition. e toughest prospects! 
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P hallajos. --- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

... It’s the exact pitch of the angles that eliminates driver skids. 

... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% -—cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS *:< SCREWS 


WOOD SCREWS « MACHINE SCREWS e oil SCREWS « STOVE BOLTS 


eeeeeee ee © © © © © © © © © © © © & © Made in all sizes, types andhead styles © © © © © © @ @ 








American Screw Co., Providence, R. 1. The H. M. Harper Co., Chicago, III. Pheoll Manufacturing Co., Chicago, III. 
Atlantic Screw Works, Hartford, Conn. international Screw Co., Detroit, Mich. Reading Screw Co., Norristown, Pa. 
The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N. Y. 
Central Screw Co., Chicago, III. Manufacturers Screw Products, Chicago, 111. Scovill Manufacturing Co., Waterville, Conn. 
Ri Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Shakeproof Inc., Chicago, III. 
Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington. Conn. 
The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 
General Screw Mfg. Co., Chicago, Ii. Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 
Pawtucket Screw Co., Pawtucket, R. |. 
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Television Set Uses Larger Tube 


* Combination television, FM, and standard broadcast receiver, with phonograph 
equipment and record storage, comprise new design for postwar production. 










ITH cabinets by industrial designer Herbert 
Rosengren, new postwar models of combination 


receiving sets—telesets, according to Allen B. 
have 














DuMont Laboratories, Inc., the manufacturer 
been equipped with new 20-inch, cathode-ray tubes for 
television viewing. Built into the one cabinet shown on 
the cover of this issue of ELEctrricAL MANUFACTURING 
are also audio receivers for FM and standard broad- 
casts, phonograph equipment and record storage space. 
Cabinets in classic designs have also been added to the 












new line. ° 
The cabinet illustrated on the cover is 48 inches high, 


60 inches wide and, closed, 24 inches deep. The view- 
ing position of the screen results from the forward tilt- 
ing of the 20-inch tube which, when not in use, is 
housed in a vertical position within the cabinet. The 
change of position is effected by a small motor, actuated 
by push-button, and a long screw-and-follower arrange- 
ment, illustrated on this page. The motor completes the 
change of position of the tube in ten seconds. Some such 
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Projection model of television receiver, capable of pro- 
ducing a picture 44% x 6 feet on screen or wall. 





provision was necessary because of the size of the tube— 
31 inches long—resulting in turn from the desire for a 


| larger viewing screen on the tube face. 
£ The actual image on the face of the 20-inch tube 



















measures 13% x 18 inches and has a high-light bright- 
ness of the order of 20 foot-lamberts which may be com- 


pared with the 6 to 10 foot-lamberts on a conventional 
The accelerating voltage 
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5B = 35-mm_ projection screen. 
i used in the 20-inch tube is about 15 kilovolts, a pressure 
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. : tems and which permits the tube to operate over a life 

running well beyond 1000 hours. 


The manufacturer will also supply 
receiver with the 20-inch tube in custom-built sets in 
which all the equipment may be concealed in wall space 
or otherwise, leaving only the tube face to be seen. 
: B J framed upon the wall or suitably installed in some 

i ‘, other manner. The inherent brightness of the image 

makes unnecessary any dimming of ordinary room il- 
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if lumination. 
Another series of models has been developed for pro- 


- 

: jecting a televised image upon a screen or wall to en- 
able a group or small audience to watch simultaneously. 

This unit has been demonstrated publicly with an image 


three-by-four feet but is said to be capable of projecting 
satisfactory images up to 4% x 6 feet. The projection 
unit occupies a cube of about 24 inches on each side 
but it is planned to reduce this to about two-thirds that 


size so it can be concealed in end tables or other furni- 
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Motor-driven mechanism elevates and retracts the 
ture in the home. 


inch tube carrying the video screen. 
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you can’t put the 


on SEALDTITE 


CAPACITORS 


Just try it... Take a genuine “Sealdtite” capacitor and try to squeeze 
it. No results. You'll find it has no soft spots, which in ordinary 
tubulars provide room for moisture, the capacitor’s worst enemy, 
because the Solar capacitor has an internal winding of high quality 
paper and foil, skillfully molded into solid plastic. 

No moisture can penetrate this protective case and its substantial 
construction permits rough handling, assures long and reliable service. 

Use “Sealdtite” capacitors. Send for your copy of Catalog V-4. 

Any Climate— Any Atmosphere— Any Service. 


BAYONNE PLANT 
= WEST N.Y. PLANT 
i. al A TOTAL OF EIGHT ARMY-NAVY, 
oO L P- ‘3 EXCELLENCE AWARDS 
SOLAR CAPACITOR SALES CORP. 
285 MADISON AVENUE, NEW YORK CITY 
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ashington Says— 





An Analysis and Summary 
of Current News and Reports 
From Government Sources 





HE tight position of many basic materials and 
components continues to dominate the reconver- 
sion scene. Now that the first flush of optimism 
that followed V-E Day has calmed down, it has become 
abundantly clear that no sudden overall production of 
civilian products is around the corner. This fact is high- 
lighted in almost every report of the War Production 
Board and other government agencies. And it is borne 
out by production forecasts within industry itself. 
Progress toward reconversion is sure, and it is defined 
with clarity, but it will be a steady, almost a plugging 
progress, and it may not be before March or April of 
1946, according to WPB officials, before the present 
trickle of released resources becomes a “river in full 
flood.” 

John D. Small, chief of staff of the WPB, and chair- 
man of its Committee for Period One, summarized this 
situation before a group of trade association executives 
recently. “Civilian goods,” he said, “can be produced 
only from resources, materials, manpower and facilities 
that are released from war work—and only as fast as 
they are released.” He emphasized that in the twelve 
months ending March 31, 1946, the armed forces will 
need forty-six billion dollars worth of war products 
(munitions and equipment alone)—more than seven 
times what the entire nation spent on consumer durable 
goods during 1939. 


Cutbacks 

But while no dramatic flood of civilian production is 
possible now, there will be a gradual increase of released 
resources as military needs slacken. “The delivery of 
munitions and products,” Mr .Small declared, “will 
drop to 20 per cent below March levels by September ; 
to 31 per cent below March levels by December ; and to 
36 per cent below March levels by March or April of 
1946. 

The gathering momentum of adjustments in the mu- 
nitions programs was underscored by WPB Chairman 
J. A. Krug in his monthly summary, “The Production 
Outlook.”” Alrealy, the output in May was about seven 
per cent less than the output in March. There were de- 
clines in all major categories except ammunition. Mr. 
Krug stressed that the process of slowing down muni- 
tions production to the rate needed for a war against 
only one major enemy is “a time-consuming one.”’ 

Although the value of production of communications 
and electronic equipment has dropped four per cent in 
May below that of March, the relative importance of 
this category in the total munitions program has been 
steadily rising. This is shown on the WPB chart re- 
produced on the following page. : 

Meanwhile, war contract cutbacks with a value of 
$7,668,472,000 were reported to the WPB Production 
Readjustment Committee during May. About $3,700,- 
000,000 represented reduction in 1945 contract sched- 
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LATE WASHINGTON NEWS 

Tin is in short supply and so the War Produc- 
tion Board has tightened up on control of this 
metal. This may have some effect on the 
availability of tin products for manufacturers of 
radios, washing machines, refrigerators and other 
products. But there are ample substitute mate- 
rials, WPB says, such as silver-lead solders in- 
stead of tin solders, or aluminum coils instead of 
tinned coils, so that reconversion steps need not 
. . . Wartime con- 


necessarily be slowed down. 
trols over a wide list of manufactured goods, in- 
cluding electrical equipment, tools, radio and radar 
parts, and certain chemicals were lifted by WPB. 
. . . Details are contained in an amendment to 


General Scheduling Order M-293. ... The 
Joint Committee on Critical Materials and Prod- 
ucts has issued a revised list of “bottleneck” items. 
. . . Capacitors, bellows, fractional-horsepower 
motors, resistors, antimony and lead are included. 





ules. The balance affected 1946 production. The 
heaviest cuts were in aircraft, ammunition and motorized 
vehicles. The dollar value of cutbacks in signal equip- 
ment totalled $198,896,000; and in machinery, $160,- 
234,000. 


Shortages 

A shortage in sheet steel may constitute the most 
serious threat to the early production of durable con- 
sumer goods. Tight supplies are likely to continue until 
the end of the year in view of special demands by the 
armed forces for the Pacific war zones. This shortage 
may seriously affect the output of such consumer dur- 
able goods as refrigerators and washing machines. Also 
of major importance is the extremely tight situation in 
protective coatings and finishes. 

A list of 101 items and groups of items in tight sup- 
ply or expected to be in tight supply was recently sub- 
mitted to the War Production Board by a special com- 
mittee appointed jointly by the WPB and the Army and 
Navy Department to study the causes behind the short- 
ages and to formulate corrective steps. Included in 
this list were the following : cadmium, lead, tin, certain 
synthetic resins, rubber and rubber products, motors, 
transformers, valves, radio tubes, and various items 
in the steel and alloys category. 


Priorities Regulations 

Despite continuing shortages in these and other basic 
materials, the War Production Board hewed close to 
its established line of removing wartime controls as 
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FOR REMOTE RECORDING 


lt is often desirable to tie in the operation of two or more pumps with 
a single level control, or to coordinate the operation of several pump- 
ing stations and reservoirs. In such cases, complete pump, valve, 
and level control systems may be supervised by the Builders Chronoflo 
Telemeter, which, by remote control, (using Guardian Relays) auto- 
matically registérs temperature, pressure and flow by a three pen 
graph writer and on a flow totalizer unit. Chronofio units are also 
used for weight control of materials handied on belt conveyors and 
for other purposes. 
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Relays BY GUARDIAN 


This application demonstrates one of the most popular uses of the Guardian Series 
40 Relay—its use as a magnet (without contacts). Its function is to control two 
clutches which govern the movement of the pen arms. 

Since this is a continuous operation the relay must be exceptionally well built. 
it must also be compact in design to fit within the allotted space. The Series 40, 
having a laminated core and armature, draws a minimum of current and provides 
more power than a relay with a solid core and armature. This recommends it for 
continuous duty applications. Its small size and stud mounting permit quick and 
easy assembly within a confined space. 


NEW GUARDIAN CATALOG describes the Series 40 and dozens of other relays, 
solenoids, steppers, magnetic contactors and switch parts. Write for it on your SERIES 40 A.C. RELAY 
business letterhead. 


GUARDIAN @ELECTRIC 


1627-) W. WALNUT STREET CHICAGO ILLINOIS 


A COMPLETE LEME OF RELAYS SERVING AMERICAN INDUSTRY 
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quickly and as completely as possible. -In doing so it 
was following the expressed wishes of industry as a 
whole that no production control over any product 
should be retained because some elements entering 
into its manufacture remain in critical supply. 

Emphasis, however, was shifted from revocation of 
limitation orders to relaxation or modification of pri- 
orities regulations. It was pointed out by WPB officials 
that priority ratings are WPB controls just as much 
as other restrictive controls and that civilian production 
must learn to get along on its own without such ratings. 
By the end of the-year most civilian production will be 
unrated, it was stated. 

Broad-scale action in this direction was instituted by 
the WPB in a revised and simplified priorities system 
to go into full effect on January 1, 1946, after a six 
months transition period. This system will lead to the 
ultimate discontinuance of priorities assistance for “vir- 
tually everything except military requirements” as soon 
as essential civilian production no longer needs general 
help. 

Here are the highlights of the new system, known 
as Priorities Regulation No, 29: The present AA rating 
method and the Controlled Materials Plan will be dis- 
continued at the end of 1945 and replaced by a system 
in which the AAA rating will still be assigned in emer- 
gencies as under existing procedures but a new MM 
rating will be assigned by military agencies. WPB itself 
will assign the MM rating only in cases where it is 
clearly necessary for the war effort or for requirements 
of similar urgency. 

During transition period from July 1 to December 
31, the MM rating will be equivalent to AA-1. The 
AA ratings also will be retained for certain materials, 
if it is not. practicable to adapt existing controls to the 
new system. Beginning October 1, 1945, no more AA 
ratings will be assigned by WPB or other agencies 
except for deliveries to-be made before January 1, 1946. 

At the end of the transition period, December 31, 
1945, the Controlled Materials Plan and all its regula- 
tions will expire automatically, except that part of it 
which restricts inventories. However, the delivery of 
controlled materials during the third and fourth quar- 
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Shift of emphasis in the munitions program is shown 

in this WPB chart of percentages of the different cate- 

gories in relation to the total program. Note how the 

position of communications and electronic equipment 
is rising steadily in relative importance. 
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ters of 1945 will continue to be regulated by the plan 
alone and not by ratings. 

In another step, Priorities Regulation No. 28, the 
WPB outlined the general policies it will follow in 
granting limited priorities assistance for civilian pro- 
duction materials in the third and fourth quarters of 
this year. Beyond certain exceptions, “it will not be 
WPB policy to give priority assistance for production 
materials except to meet military requirements.” 

“General” priorities assistance, the WPB said, will 
not be granted for manufacture of civilian products 
that, prior to May 1, 1945, were completely forbidden 
by limitation or materials conservation orders. The only 


‘specific exceptions that have been made to this policy 


are for limited numbers of refrigerators, washing ma- 
chines and commercial aircraft. 


Spot Authorizations 

An amendment to Priorities Regulation No. 25 serves 
either to revoke all War Production Board orders which 
restrict the production of durable goods or to place 
such orders under the “spot authorization” procedure. 

As amended, PR-25 provides a method for obtaining 
authorization to make a product that is still restricted 
by WPB Limitation orders. The revised method differs 
from previous “spot authorization” methods chiefly in 
that preference ratings and allotments are no longer 
given with the spot authorization. 

One important result of this action is to give some re- 
lief to a group of important products still subject to 
limitation orders because they require substantial 
amounts of materials, and unlimited production would 
interfere with the war effort. At the time this action 
was taken, the group included the following products 
covered by the limitation orders indicated : 

L-5-c: Domestic Mechanical Refrigerators 

L-23-b: Domestic Electric Ranges 

L-23-c: Domestic Cooking Appliances and Domestic 

Heating Stoves 

L-265: Electronic Equipment 

In addition, PR-25 provides that “spot authorization” 
may be made under any other order that is amended 
to permit use of this method. Among orders that were 
already so amended were the following: 

L-71: Dry Cell Batteries 

L-98: Domestic Sewing Machines 

L-65-a: Electric Irons 

L-176: Electric Fans 


Electronic Equipment 

Action has already been taken by War Production 
Board to bring limitation order L-265, covering elec- 
tronic equipment, in conformity with the newly revised 
PR-25. 

Eventual authorization for additional civilian produc- 
tion and distribution of electronic equipment should re- 
sult from the “spot authorization” procedure under 
PR-25, the WPB declared, but it warned that it would 
be several months before manufacturers will be able 
to produce radio receivers for civilians. There were two 
reasons for this, WPB said: (1) All “spot” application 
must be cleared with the local production urgency 
committee as well as with the Radio and Radar Indus- 
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FOR THE 
PURCHASING AGENT 


REASONS for investigating POWERSTAT 


y No matter what capacity in the range of 1 to 100 KVA a specific voltage control application requires, the 
POWERSTAT variable transformer selected for the job will offer more advantages to both the engineer and purchasing agent than 
any other type of voltage controller. A typical example is POWERSTAT type 116 illustrated. Constructed of the highest grade 
materials, built to exacting standards, and possessing unequalled electrical characteristics; this POWERSTAT assures the user of 
maximum performance. When operated from a 115 volt line, it will deliver an output voltage variable from 0 to 135 volts. In 
contrast to units of other manufacture its rated output current of 7.5 amperes is a continuous rating and is available at any 
output voltage. Although of greater capacity, POWERSTAT type 116 is lighter and 


has the same mounting dimensions as other units of comparable size. Of special 







interest to the purchasing agent is the almost immediate delivery feature. 


Detailed technical information can be obtained in bulletins 116 ME and 149 ME. 


THE PURCHASING AGENT 





THE ENGINEER Send for Bulletins 


SUPERIOR ELECTRIC COMPANY 
447 LAUREL STREET (+ BRISTOL, CONNECTICUT 
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try Division in Washington to establish non-interference 
with military programs. (2) Military requirements are © 
so heavy that components will not be available for some 


time to come. And in addition, the more essential 
civilian needs, such as equipment for transportation. 
police installations and domestic radio replacements 
parts will receive first consideration. 

Meanwhile, the Radar and Radio Industry Advisory 
Committee, at a meeting with W PB officials, made broad 
recommendations for the removal or modification _ of 
restrictions on certain items of electronic equipment and 
components still controlled under 1-265. 


Survey of Motor Manufacturers 

There are 183 builders of fractional- and integral- 
horsepower electric motors and generators in the United 
States. This is reported by the War Production Board 
as a result of a recent survey, now available in bulletin 
form. 


Technical Aid 

Technological advances in a large number of indus- 
trial fields is one of the important reconversion aims 
of the War Production Board, Chairman J. A. Krug 
recently declared. To stimulate such advances the W PB 
intends to aid in the establishment of laboratories, pilot 
plants and experimental shops. 


Revocations 

Concurrently with the other actions on the recon- 
version front, the War Production Board continued to 
revoke specific limitation orders. 
of some of these actions: 

Limitation order L-65, which permitted only limited 
output of certain types of commercial electric cooking 
and food preparation equipment and prohibited manu- 
facture of more than fifty other types of commercial and 
domestic electronic appliances, has been revoked. It 
was emphasized, however, that continuing scarcity of 
component materials will limit available supplies for 
many months. 

Previously prohibited by this order are the following 
electric appliances: air heaters, household toasters, 
casseroles, chafing dishes, heating pads, household 
waffle irons, dry shavers, hair clippers, permanent wave 
equipment and home dishwashers. These and the other 
formerly prohibited items now may be made as ma- 
terials become available. No priorities assistance will 
be granted by WPB for the acquisition of materials to 
make them. 

In another action, order L-7l-a, issued to effect 
standardization of hearing-aid - batteries, was _ re- 
voked. But again, WPB cautioned that it did not 
expect manufacturers to be able to produce such bat- 
teries in other than standard voltages and connections 
for some time. The outlook for production of such 
standard types, however, was most encouraging, it was 
stated. Also revoked were L-300 covering output of 
small air circuit breakers, and L-347 controlling meas- 
uring and dispensing pumps. 

Order L-176, governing the production and delivery 
of domestic and commercial fans, was amended to per- 
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mit unlimited production. Delivery, however, is still 
restricted. The revised order also provides a method 
for granting priorities assistance to manufacturers within 
WPB progranis. 

In an interpretation to L-265, the WPB ruled that 
the production, distribution and sale of transformers. 
resistors, capacitors or other radio components designed 
for use in equipment not involving the use of vatuum 
or gaseous tubes or designed for use in equipment spe- 
cifically excluded from L-265 are not subject to the re- 
strictions of that order. The clarification has been made 
in answer to inquiries from producers asking if these 
components could be used in non-electronic equipment 
such as air-conditioning equipment, automobiles, incan- 
descent or fluorescent lamps, oil burners, refrigerators, 
sewing machines, etc. 

General limitation order L-147, which prohibited spe- 
cial electrical specifications for machine tools, except 
in specified circumstances, was revoked, in a recent 
action by the War Production Board. 

In another order, the WPB modified general prefer- 
ence order E-1-b covering production and delivery of 
machine tools. ' 


Electric Irons 

The revocation of limitation order L-65-a is not 
likely to bring any flood of irons to the civilian market. 
This was made clear by the War Production Board in 
statement accompanying the revocation order. Nickel, 
phenolic resins, stainless steel and resistance wires are 
all in tight supply and these shortages of basic ma- 
terials will serve to retard production until conditions 
improve. Manpower difficulties form another bottle- 
neck. 


Surplus Equipment 

Surplus radio and electronic equipment will be used to 
foster and expand educational programs, according to 
a Surplus Property Board announcement. Plans dis- 
cussed at a meeting of educators representing various 
colleges looked forward to an eventual system of more 
than 800 broadcasting stations devoted solely to edu- 
cational work. The meeting was held under auspices of 
the Federal Communications Commission and was called 
by U. S. Commissioner of Education, Dr. John W. 
Studebaker. 

The meeting further discussed use of radio and elec- 
tronic equipment that will be available as war surplus 
for study in classroom and laboratory. Large quantities 
of equipment and components of all types are expected 
to be available at the war’s end and the policy of the 
board, in accordance with the provisions of the Surplus 
Property Act, is that surplus goods should be so dis- 
tributed as to benefit the nation as a whole, whenever 
possible. 


Electric Ranges 

Third-quarter production of domestic electric ranges 
may increase, but only a limited number are expected 
to reach consumers, according to a report of War Pro- 
duction Board officials, following a meeting with the 
industry advisory committee. 
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“BO” POWER RELAY 


The “BO” relay is an all-purpose 
double pole power relay. Like 
other Allied types it is ruggedly 
designed yet features compact- 
ness and minimum weight. This re- 
lay utilizes molded Bakelite insu- 
lation throughout. Contact rating 
is 15 amperes at 24 volts DC 
or 110 volts AC non-inductive. 
The “BO” relay can be furnished 
normally open, normally closed or 
double throw and is available for 
either AC or DC service. Weighs 
4 ounces. 


Height 174"; Length 1%” 
Width 1 13/32” 


“DO” TYPES 
3 and 4 POLE 


The “DO” three and four pole 
relay is similar in function to the 
“BO” type described above. !t 
supersedes the old three and 
four pole type and features such 
modifications as simplified ter- 
minal arrangements, adjustable 
contacts, and improved mechanical 
structure. By using molded Bake- 
lite insulation throughout, greater 
electrical clearance is provided. 
Contacts are rated at 15 amperes 
ot 24. volts DC or 110 volts AC 
non-inductive. Can be furnished 
normally open, normally closed, 
double throw and for AC or DC 
service as specified. Weight for 
three pole type 7 oz., four pole 
7Va oz. 

Three pole Height 2%"; Length 
1%"; Width 1%"; Four pole 
Height 2%"; Length 21/16” 

Width 17%". 


constant progress 


MARKS ALLIED 
RELAY DESIGN 


ol dal? Riu Rome sii: Realteam 
in no way reflects Allied's engi- 
neering and business philosophy. 
A specific control does a good job 
... but can it be improved? Allied 
engineers and field staff check its 
working performance... seek pos- 
sibilities to better or broaden its 
My SAV ote 

Thus refinements, revisions and 
modifications in basic types of re- 
lays come about—as in the three 
and four pole DO" and the 
all-purpose double pole “BO” 
types described herein. Keeping 
pace with the constant engineering 
progress of manufacturers whose 
products require electrical control 

. anticipating their requirements 

. epitomizes Allied's philosophy. 
Let your control problems become 
our engineering projects. 


ALLIED CONTROL COMPANY, INC. 


GENERAL OFFICES. 2 East End Ave. (ot 79th St.) New York 21, N. Y. Factories: New York City (2 East End Ave.)— 


4321 Knox Avenue, Chicago 4], Illinois. In California: Allied Control Co. of California, Inc. 
1633 South Hope St., Los Ange «s 15, Calif 
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NEW STANDARDS PUBLICATIONS 
AND PROJECTS 


Projects leading to the formulation of future new 
standards and the publication of approved standards 
were recently announced by a number of technical soci- 
eties and trade associations and by government agencies. 

The 48th annual meeting of the American Society 
for Testing Materials authorized the adoption as formal 
standard of some thirty-five tentatives previously pub- 
lished and the adoption of some forty revisions in exist- 
ing standards. 

In the field of light metals, three previous tentatives 
will be eventually adopted covering anodically coated 
aluminum, test for sealing, for weight of coating, and 
dielectric strength. 

The approval of new tentative specifications and tests 
was stressed as an indication of new work resulting from 
the technical committees’ deliberations. Attention was 
called to five specifications covering various types of 
beryllium copper in the form of strip, rod, and wire. 


Copper Standards Compiled 

Among recently published standards of the ASTM is 
a 444-page special compilation of Standards on Copper 
and Copper Alloys which gives the specifications as of 
December, 1944. About ninety standards are included 
and cover the following groups of materials: 

Wire and cable electrical conductors; non-ferrous 
metals (lead, nickel, tin, copper, etc.) ; plate, sheet, and 
strip; wire, rods, bars, and shapes; pipe and tubing; 
and alloys for sand castings. Also included are methods 
of test for copper and copper alloys (expansion, mer- 
curous, nitrate, resistivity, tension, Rockwell hardness, 
etc.). Wartime emergency specifications and emergency 
alternate provisions applicable to copper and copper 
alloys are included. . 

Also recently published is a 532-page edition of 
ASTM standards covering rubber products and related 
materials. About 75 specifications and tests are in- 
cluded. Some 160 pages are devoted to general methods 
of testing rubber products including chemical analysis, 
sample preparation for physical testing, tension testing, 
accelerated aging, state of cure, adhesion, hardness, 
changes in liquids, and brittleness. Many other prop- 
erties are covered. ; 

The American Standards Association announces that 
a new list of all American Standards and War Stand- 
ards approved to date has just been published and is 
available free of charge. 

Approximately 800 standards are listed in the book- 
let, covering specifications for materials, methods of 
test, dimensions, definitions of technical terms, pro- 
cedures, etc., in the electrical, mechanical and other 
fields. For ready reference, the standards are listed 
alphabetically as well as by engineering fields. There 
is also a separate list of the War Standards. 

The ASA also announced that technical men from the 
Army, Navy, and Air Forces, as well as from. the ma- 
chine tool, electrical, and other industries met recently 
under its auspices to work on a series of standards for 
the threaded parts. Purpose of this meeting was to 
consolidate the American point of view before the ex- 
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pected gathering of British, American, and Canadian 
technical experts at Ottawa some time this fall under the 
auspices of the Combined Production and Resources 
Boards. 

The projected conference in Ottawa will study stand- 
ards on Stub Acme Threads, Truncated Whitworth 
Threads, Instrument Threads, High-duty Studs in Light 
Alloys, Buttress Threads and other standards for 
threaded parts that go into many industrial applications. 

Canada is sending representatives of the Canadian 
Government, the Canadian Standards Association, Na- 
tional Research Council, automotive industry and manu- 
facturing industries concerned with the production of 
screw thread products. The United Kingdom delega- 
tion will include two representatives of the British 
Standards Institute, and government and _ industrial 
experts. 

A revised edition of its “Consolidated Table on Load 
Carrying Capacities, Minimum Furnace Dimensions, 
Draft and Chimneys for Typical Single Retort Under- 
feed Stokers,” is announced by the Stoker Manufac- 
turers Association. There are no changes in the basic 
and fundamental data incorporated in this edition, the 
association announced. The changes which have been 
made are physical in order to improve the utility and 
reference value of the table and the accompanying data. 

The National Electric Manufacturers Association has 
issued in its publication No. 45-104, a compilation of 
existing NEMA Standards for storage type electric 
water heaters. The standards included cover: voltage 
ratings, pressure ratings for tanks, wattage ratings of 
elements for single and twin-unit heaters; temperature 
settings, differentials, and adjustment ranges for ther- 
mostats ; standard wire color coding for connections. 

From government sources, the National Bureau of 
Standards announces that printed copies of Simplified 
Practice Recommendation R210-45, Carbon-Brush Ter- 
minals (Electric), are now available. 

This illustrated recommendation, which became effec- 
tive on July 15, 1945, provides a practicable simplified 
list of stock sizes, types, and varieties of carbon-brush 
terminals to satisfy normal requirements for all sizes 
and types of rotating electric apparatus, and is intended 
to assist the industry in expanding production to meet 
the needs of the war agencies and of regular industrial 
users, and to pave the way for future uniformity. 


JAN Standards Stressed 

In the meantime, the Army Electronics Standards 
Agency has cautioned manufacturers of electronic equip- 
ment that the ending of the war in Europe does not 
mean that continued emphasis on maintenance of rigid 
standards can be relaxed. On the contrary, says this 
agency, engineering problems have been greatly in- 
creased by the constantly growing demands for new 
types of electronic equipment for the Pacific war. 

“It is earnestly hoped,” the agency declares, “that 
there will be no relaxation in our continuing effort to 
produce standard parts and materials of JAN quality 
for the use of the Armed Forces. The use of JAN qual- 
ity parts and materials is the only assurance that Army 
electronic and communications equipment will be capable 
of peak performance under the extreme conditions of 
temperature’and humidity existing in the Pacific area.” 
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3 Standard Fastenings 
for Production Efficiency 
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Phillips Recessed Head 
_) Screws—The modern, ef- 
+) fective, time-saving fastening 
device proven in tens of thou- 
sands of assemblylines. Other . 
standard head styles are also 
available. 


Self-Tapping Machine 
Screws — Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 





Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 
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“ Cold-forging "— proof #28 
a Mia 





It's our business to help you play safe by assisting you 
in the design or selection of the proper “‘all important” 
fastenings for your product. By making that decision 
early, while your product is still in the design stage, you 
can prepare ahead for the fast and precise assembly job 
essential to your product's success. 


Our broad experience in fastenings and our demon- 
strated ability in special design makes Scovill your logi- 
cal choice. We will recommend the best modern fastening 
for your specific need—a featured standard fastening, or 
a part requiring our ingenuity in special design and cold- 
forging such as illustrated by the special purpose item 
shown above. Our special processing of thid part, too, 
meant substantial savings in money—materials— motions. 


Call our Fastenings Expert to serve you... and profit 
by our demonstrated Scovill ability in standard or special 
design and cold-forging. Call Today. 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


SCREW 


prooucts DIVISION 


a] _. 
WATERVILLE 48, CONN. ccm TEL. WATERBURY 3-3151 
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PITTSBURGH, 2882 W. Liberty Ave. » SYRACUSE, Syracuse - Kemper Insurance Bidg.- LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St. 
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Yew Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 





REMOTE POSITIONER 


This combination of a servo-operated variable voltage 
transformer and remote positioning elements was de- 
veloped to accurately control the plate power in dielec- 
tric heating units to several preset levels. A typical 
application is the use of these controls to alternately 
heat a number of mold preforms each requiring a dif- 
ferent power level. The operation is as follows: 

A control circuit is alternately connected to one of 
four controls in the circuit. This causes the output 
voltage of the variable transformer to increase from 





zero to a voltage indicated by the control dial. Connec- 
tion to another control or resetting of the control in the 
circuit causes a corresponding change to take place in 
the transformer output voltage. The circuit is arranged 
so that this change of voltage is accomplished either by 
reducing to zero voltage and increasing to the new value 
or by continuous change to the new value without 
reducing to zero. 

The remote positioning elements are bridge con- 
nected. The output of this bridge is connected to a 
thyratron relay assembly which energizes the trans- 
former driving motor until balance is reached. Any 
variable voltage transformer from % to 100 kva may 
operate with this remote positioner. Superior Electric 
Company, 446 Laurel St., Bristol, Conn. 


SELENIUM RECTIFIER 


A new method of assembly and a new coating tech- 
nique have been used to make these selenium rectifiers 
serve in marine applications, or under conditions of high 
humidity. The special coating acts to protect the sele- 
nium barrier layer from any internal corrosive action, 
and also from such external causes as fungi and salt 
spray. The resistance of the rectifiers to corrosion indi- 
cates their adaptability to many industrial uses, and 
under conditions where other corrosive agents, such as 
mercury vapor or other fumes are present. 
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These rectifiers are subjected to an 100-hour salt- 
spray test and are required to pass this test with no 
evidence of corrosion or any variance in electrical 
characteristics. A three-minute spraying with a 20 per 


e. 


cent salt solution at 55 C is followed by a three-minute 
air blast at the same temperature and the cycle is then 
repeated continuously throughout the 100-hour test pe- 
riod. The rectifiers are subjected to a strong ultra- 
violet light throughout the test. The salt-encrusted recti- 
fiers shown in the background of the illustration have 
just passed the test. Selenium Corporation of America, 
1719 W. Pico Blvd., Los Angeles 15. 





SOLENOID CONTACTOR 


Magnet coil and contacts of this d-c solenoid con- 
tractor are enclosed in a magnetic iron case, with cap 
spun over, to provide protection against destructive 
elements such as dirt and moisture. Plating of all metal 


1 





parts provides additional protection. It is designed for 
low voltage power application on either stationary or 
mobile apparatus. 

The contactor (Type 71) is available with single-pole, 
normally open, double break contacts, rated at 100 am- 
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When Connecticut Telephone & Electric 
Division began to make aircraft ignition 
terminals for a famous engine manufac- 
turer, we knew that standard testing 
procedure could not keep pace with our 
mass production methods. Even a score 
of trained inspectors, each equipped 
with high-voltage testing equipment, 
would soon fall hopelessly behind. 
Again Great American Industries engi- 
meers overcame a stubborn wartime 
bottleneck. They designed an electro- 






HERE’S HOW IT'S DONE 


Operator places terminals to be tested in slots at 
edge of turntable. .As each part reaches test point, 
one electrode of a 10,500 v. circuit contacts the 
conductor element of the terminal ... while an- 
other encircles its insulating shell. Current leakage 
through minute cracks or porous sections of the 
insulation operates a relay which ejects the faulty 
piece. If the terminal meets specifications, it auto- 
matically.falls into a chute and is conveyed to the 
packing bench. This swift, foolproof tester lends 
itself to many production tests of insulation. 
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HOW WE SAVE 45 MINUTES OUT OF AN HOUR 


mechanical tester which accurately 
checks four parts faster than former 
methods could check one. Five such 
testers, operated by unskilled persons, 
have a capacity of 12,500 tests an hour... 
with a degree of error almost too small 
to measure. 

This is but one of many new methods, 
contributed by G.A.I. engineering to 
speed the war effort. It will be equally 
important to efficient electrical manufac- 
turing in time of peace. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 
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GREAT AMERICAN INDUSTRIES.INC. * MERIDEN, CONNECTICUT 
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PHOSTEEL 


stealer new 
Du-Lite Chemifinish 


DU-LITE “PHOSTEEL” is a phos- 
phate type protective finish for iron 
and steel with the following ad- 


vantages: 
e 


LowER Cost—to buy and use. 


BALANCED BATH—frequent analy- 


sis not required. 


SAME BATH produces final finish 


or bonding coat. 


MEETS ARMY SPECIFICATIONS. No 


LICENSE REQUIRED. 


DU-LITE “PHOSTEEL” merits your 
consideration, if you now use or con- 
template using a phosphate finish. 
Send for details. The DU-LITE 
“FACT BOOK” should be in your 
file. This most up-to-date informa- 
tion about the chemical finishing of 


metals is yours for the asking. 


e 


DU-LITE CHEMICAL CORP 
MIDDLETOWN, CONNECTICUT 









peres continuous, 300 amperes in-rush at 32 volts d-c and 
below. The continuous duty magnet coil has insulated 
coil terminals. Copper contacts are standard, though 
special alloys are available. The unit has the following 
approximate dimensions: width 3% in., depth 3 in., 
height 2% in. Average weight is 14 oz. Although not 
designed for Air Corps specifications, this contactor will 
pass 10 G vibration or acceleration tests. R-B-M Manu- 
facturing Company (Division of Essex Wire Corpora- 
tion), Logansport, Ind. 


METAL BELLOWS 
These precision-made bellows are assembled from 


closely-held convolutions designed so that the elastic 
limit of the material is not exceeded within the working 


3 
be 





range of the particular bellows. As a result, deforma- 
tion of the bellows material is held to the minimum and 
hysteresis is negligible. Sealing rings in the inner and 
outer peripheries, sealed by silver solder or other suit- 
able means, serve to protect mechanical characteristics 
of the bellows. As movement is restricted to the cor- 
rugated diaphragms and there is none in the sealing 
rings, the bellows are gas- and liquid-tight. These bel- 
lows are made from different materials, including stain- 
less steel, phosphor bronze, beryllium copper, and brass, 
and to standard as well as to special specifications. G. M. 
Giannini & Company, Inc., 161 E. California St., Pasa- 
dena 5, Cal. 7 


TRANSMITTING TUBE 
This tube is intended for use as a Class C oscillator 


or amplifier for generating radio frequency power at 
frequencies up to 30 megacycles. The two grid arnis 





incorporated in the design facilitates neutralization in the 
amplifier connection. They also permit cooler operation 
of the grid when the tube is used at the higher frequen- 
cies either in a self-excited oscillator or power amplifier. 
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MANUFACTURER of flasher relays, used with railway 
crossing signals, was troubled by corrosion of the silver 
contact points in the relay housings. Since the top plate was 
molded bakelite, and the main housing molded glass, a re- 
silient gasket was needed to seal these uneven surfaces. Vari- 
ous rubber-like materials were tried, but the free sulphur in 
these compounds seriously corroded the silver contact points. 
Moreover, these materials extruded badly when the flange 
bolts were drawn down sufficiently to effect a tight joint. 
Then the manufacturer adopted one of Armstrong’s Cork- 
and-Synthetic-Rubber Compositions. This material contains 
no free sulphur, so points remain clean. Being truly com- 
pressible and permanently resilient, it provides a positive seal 
without extrusion or side flow. Impervious to liquids and 
gases, it permits an hermetic seal. 

This cork-and-synthetic-rubber composition is only one of 
the many types of gasket materials Armstrong supplies to 
the electrical industry. Others include cork compositions, syn- 
thetic rubber compounds, fiber sheet packings, and rag felt 
papers. This wide range of materials assures you of unbiased 
recommendations from your Armstrong Gasket Engineer. 


fr. 
TP ture i 
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SFND FOR FREE BOOKLET.—For 
descriptions of Armstrong’s 
Sealing Materials, see Sweet’s 
File for Product Designers. Or 
write us for your copy of the free booklet, “Gas- 
kets, Packings, and Seals.” Address Armstrong 
Cork Company, Gasket and Packings Depart- 
ment, 9508 Arch Street, Lancaster, Pennsylvania. 
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Cork Compositions . 
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EXPERT ENGINEERING SERVICE 
ON YOUR GASKET PROBLEMS 


If you have a specialized sealing 
problem, consult your Armstrong Gas- 
ket Engineer. He will give you expert, 
unbiased technical advice, backed by 
Armstrong's years of experience solv- 
ing a wide range of sealing problems. 
An Armstrong office is conveniently 
located near you. Call, write, or wire 
today. No obligation, of course. 


ARMSTRONG’S 
GASKETS - SEALS : PACKINGS 


AY 


Cork-and-Synthetic-Rubber Compositions 


Synthetic Rubber Compounds . Cork-and-Rubber Compositions 


Rag Felt Papers e Natural Cork 
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about whether 
your drawings will 
blueprint clear 
and sharp in every 
detail . . . whether 
they’ll defy time 
and handling. 


They will! 






Sold by leading drawing 
material dealers everywhere 





| MAKE A TEST... 


\ 


SET MIND AT REST... 


for transparency 
and surface qual- 
ities, and to prove 
perfection in the 
base fabric. No 
pinholes, weaver’s 
marks or varia- 
tions in density! 
















We put superior 
quality into 
Arkwright Tracing 
Cloths years ago. 
We've maintained 
uniformity in this 
superior quality 
ever since. Ark- 
wright Finishing 
Company, Provi- 
dence, R. I. 
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General characteristics of the tube are as follows: 
Filament voltage, 24 volts; current, 70 amperes; ther- 
mionic emission 16.0 amperes ; and amplification factor, 
52. The direct interelectrode capacitance is as follows: 
Grid to plate, 24 mmf; grid to filament, 22 mmf; and 
plate to filament, 1.5 mmf. Amperex Electronic Corp., 
79 Washington St., Brooklyn 1, N. Y. 


COMBINATION STARTER 


This starter has a high 
rupturing capacity of 10,000 
amperes. It is designed for 
use in dusty or corrosive at- 
mospheres where short cir- 
cuit protection is required 
without the need of fuses 
or other protective devices 
subject to high maintenance 
because of corrosion. 
Standard design features include 
three-pole heavy duty  oil-immersed 
contactor, adjustable magnetic overload 
relays in each line of a three-phase cir- 
cuit, and disconnect switches with ex- 
ternally-operated handle. 

The starter is furnished in a dust- 
tight, shock-proof enclosure. It is rated 
50 hp at 220 volts and 100 hp at 440 
and 550 volts. Separately mounted push buttons are 
available to provide either low voltage protection or 
low voltage release. The Electric Controller & Manu- 
facturing Company, 2700 E. 79th St., Cleveland 4. 






MINIATURE SWITCH 


A multi-purpose snap switch, designed originally to 
conserve space in an aircraft installation, is only %¢ in. 
in diameter and #445 in. in overall length. It can be 
furnished normally open, normally closed, two-circuit or 





single-pole double-throw. Although complete in itself, it 
can also be supplied with special overtravel adapters 
and special mounting sockets. A pressure of 4 lb. is re- 
quired to operate the switch. It can be used for d-c or 
a-c and on inductive or resistive load. Robert Hether- 
ington & Son, Inc., 1216 Elmwood Ave., Sharon, Pa. 


INNER RACE AND ROLLER ASSEMBLY 


Self-contained units combine inner races with roller 
bearings in single- or double-row assemblies. These 
units can be used to particular advantage in applications 
where parts, which have been heat treated to obtain 
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You'll find WHITAKER is a dependable source 
for Cables, Wiring Harnesses and Assemblies 


Speed up your production, avoid unnecessary 


grief, and enjoy a lower cost of manufacturing 
by letting Whitaker supply your wiring assem- 
blies, flexible leads and other cable products. 
As specialists having a lot of experience and 
ample production facilities we are well 
prepared to supply engineered wiring 
service. Every step of our work is rigidly 
tested and checked. (Illustration above 


shows inspection for color code and 


length of break-out on a harness being pro- 
duced for a radio manufacturer). In this instance, 
or in your case, the delivered harness will be 
right for electrical continuity, for quality of 
workmanship, and ease of assembly. 

In addition to an engineered wiring 
service, Whitaker also offers a quality 
line of standard cable products. 

* 
WRITE FOR DETAILS. 


WHITAKER CABLE CORPORATION 


General Offices: 1309 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. « St. Joseph, Mo. « Philadelphia « Oakland 


i] 


AUGUST 1945 






































Ryerson isa convenient 50 
Bren thousand differen 
j shapes and sizes of steel ay 
for immediate shipment. 
nearest Ryerson plant: Chice 
waukee, Detroit, St. Louis, 
nati, Cleveland, Pittsburgh, 
delphia, Buffalo, New York 
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surface hardness, can be utilized as outer raceways. 

Rounded-end rollers are a feature of the units and 
are designed to increase load capacity. Installation is 
simplified by absence of loose retaining rings. Rigid 





construction serves to eliminate vibration and noise. 
Through-hardened, high-carbon chrome steel is used for 
both the races and the rollers. The McGill Manufac- 
turing Company, Inc., Valparaiso, Ind. 


SILICONE INSULATION 


High temperature silicone resins are combined with 
continuous filament fibre-glass to form electrical insu- 
lation products of superior performance characteristics 
under wide temperature ranges. Inclusion of silicone 
resins in the formulation provides abrasion-resistant and 
non-fraying qualities and also improves flexibility. The 
insulation is made in various grades of tubing, sleev- 
ing and tying cord, and also in some types of wire and 
cable. 

Typical operating data include the following: Sleev- 
ing maintains flexibility and resistance to severe abra- 
sion under prolonged exposure to temperatures from 
— 85° F to + 500° F. Tubing shows 7000 volts mini- 
mum average dielectric. Varflex Corporation, Rome, 
NY. 


HERMETICALLY-SEALED INSTRUMENTS 


A permanent hermetic seal is produced in this line of 
electrical instruments by incorporating in the construc- 








tion a gasket grooved to fit around the edge of the glass 
and a screw-on bezel. The hermetic seal is obtained 
by tightening the bezel to provide a uniform pressure on 
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ann AUTOMOTIVE COMPONENTS 


CNGINEERING § 
CTCHINGI 
LITHOGRADHING | 
EMBOSSING & 
PENGRAVING | 
a STAMDING 
ALUMINUM WELDING 
8 HEAT TREATING 
ASSEMBLIES 
SOLDERING 
METAL FINISHING 
DLATIN G 
ANODIZING 
DARKERIZING 
OXIDIZING 
FLUORESCENT 
DHOSPHORESCENT 
OPERATING MECHANISMS DECORATED GLASS 
_ ESCUTCHEONS GLASS DIALS 
CABINETS DECORATED DLASTICS 
GRILLES FORMED DLASTICS 
PANELS RADIO TUNING UNITS 
DIALS REMOTE CONTROLS 
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| ae rs 3701 RAVENSWOOD AVENUE 
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INCORPORATE L 


OVER 40 YEARS EXPERIENCE IN FINE METALCRAFT 
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CUT COSTS 
AND 
SPEED PRODUCTION 





















MILFORD 
Sem - 
RIVETS 








If you are using solid rivets, or some other 
method of fastening, it might pay you to con- 





sult us—at least it doesn’t cost anything to 






find out. Why not drop us a line today? 


qhe — . 


MILFORD 


RIVET & MACHINE CO. 
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EASTERN DIVISION — 





MILFORD,CONN. x ELYRIA.OHIO. 


the gasket, thus forcing it against the edge of the case 
and deeply into the threads. 

The screw-on bezel also facilitates opening the instru. } 
ment without the use of special tools. The interior of the 
instrument can be readily dehydrated, before resealing, } 
through a simple procedure for which instructions are 
given with the instrument. 

The instruments are designed to comply with standard 
thermal shock, pressure and vibration tests. They are 
designed to conform in performance to JAN-1-6 speci- 
fications and to S.C. No. 71-3159 and A.C. 45A40327 
specifications. Mechanisms are D’Arsonval d-c type and 
repulsion moving iron a-c type. They are furnished 
in 2% in. and 3% in. seamless metal cases, and in 1¥, 
in. cases in d-c only. The Triplett Electrical Instru- 
ment Co., Bluffton, Ohio. 





















HIGH POWER TRIODE TUBE 





Designed to meet peak performance requirements in 
radio frequency services, in diathermy equipment, and in 
Class B audio, this high power tube is also suitable for 
induction heating applications. It 
has a frequency application limita- 
tion of 30 megacycles. 

This tube, designated No. 822-S, 
will furnish up to one kilowatt of 
audio output in Class B (in pairs) J 
at 3000 volts and 0.5 amperes on 
the plates, or as low as 400 watts 
audio in Class B with 1500 volts f 
at 0.390 amperes. As a Class C 
amplifier (telephone) its maxi- 
mum ratings include a power out- 
put of 405 watts with 2000 volts 
at 0.250 ampere on the plate and 
13.7 watts driving power. 

Electrical characteristics are as 
follows: Filament, 10 volts at 4 
amperes ; amplification factor, 30; plate dissipation, 200 
watts; interelectrode capacities, grid-plate 13.5 mmf; 
grid-filament 8.5 mmf; plate-filament 2.1 mmf. 

Typical Class C (telegraphy) ratings are as follows: 
Plate d-c volts, 2500; plate d-c current, 300 milliamperes ; 
grid d-c current, 51 milliamperes; grid bias d-c volts, 
minus 190 (from grid leak of 3730 ohms or fixed suppl) 
of 100 volts plus a grid leak of 1765 ohms) ; plate dissi- 
pation, 150 watts; power output, 600 watts; driving 
power, 17 watts. 

Other specifications are: maximum overall length, 9 
in.; maximum glass diameter, 254 in., base, standard 
50-watt. Taylor Tubes, Inc., 2312 Wabansia Ave.. 
Chicago 47. 

























NON-LINEAR POTENTIOMETER 


Developed for use in bridge T-attenuators in air-borne 
electronic computing gunsights, this variable resistor of 
the non-linear, wire-wound type incorporates principles 
in design which are described as achieving an unusual 
degree of operating accuracy. Available now for com- 
mercial use, this unit is indicated for many industrial 
applications in control and test equipment, in computing 
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-with REPUBLIC SILICON STEELS 


@ Expensive punching dies grow old more 
slowly—produce more laminations—cut pro- 
duction costs—when you use Republic Silicon 
Steels for your motors, generators, transform- 
ers and other magnetic electrical equipment. 


These steels are uniform in temper—free from 
hard spots. They shear sharply without drag 
down on edges. There is no loose scale to 
wear unduly or clog dies. 


Also contributing to longer die life are the 
matte surface and, when specified, the core 
plating which acts as a lubricant in punching 
operations. And an extra advantage is found 


in Republic Coiled Silicon Steel Strip. When 
using this form, there are no half-punchings 
to cause excessive and uneven die wear. 


Let us tell you more about the many advantages 
of Republic Silicon Steels—the flatness of lam- 
inations, the improved space factor, the low 
core loss, the high permeability and efficiency, 
the ease in stacking and the increase in prod- 
uct performance. Write. for technical bulletin 
No. 432 containing condensed magnetic and 
permeability data on the most used grades. 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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er Republic Products include Carbon, Alloy 
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NEW DRAKE No. 276 


JEWEL LIGHT 
ASSEMBLY 


HERE'S a heavy duty 
miniature base assem- 
bly designed for use on 


ny) rugged equipment. Socket 


RY 
0 Nesdaeid ‘ 
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DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. « 


assembly and mounting 
tube are of one piece... 


* so durably built they never 


need replacement. Solder 
terminals eliminate danger 
of connections becoming 
loose thru vibration as with 
screw terminals. Mounts 
in 1” hole on panels up to 
14” thick. Regularly sup- 
plied with colorless, 
smooth glass jewel frosted 
on back. Your choice of 
colored disc placed behind 
jewel offers advantage of 
glass appearing white un- 
til lamp is lighted. #276 
is only one of a big line 
of better Drake Socket and 
Jewel Light Assemblies... 
standard or special types. 
Do you have our catalog? 


Socket and Jewel Light Assemblies 





CHICAGO, U.S.A. 


GIVES YOU 


The Dynamotor designed to 
insure maximum efficiency at 
all operating altitudes and 
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temperatures. 


Winco Dynamotors are regular- 
ly available in standard outputs 


and sizes .. 


- special Winco 


Dynamotors can be designed to 
meet your exact heed. Our free 
Advisory Engineering Service is 
yours without obligation. 


Why not consult us? 


RS 
a 


aN. 


DYNAMOTORS 


WINCHARGER CORPORATION - SIOUX CITY, IOWA 









instruments, electronic heating equipment, commun 
tions equipment, etc. 
The new resistor has been designed to provide the | ol- 





- 


lowing features: Flexibility for reproducing any de. 


sired curve of resistance versus rotation within certain 
limits; small size; long life with sustained accuracy; 
ability to replace more costly alternative circuits and 
components, and to simplify existing equipment. y 
At present one standard model, with a 1% in. outside 
diameter, is being produced. Additional sizes are being} 
planned. The model now in manufacture can be usedff 
singly or stacked; it has been banked to 18 on onef 
shaft. , Fairchild Camera and Instrument Corp., 4759 


Tenth Ave., New York 18. 


MULTIPLE POSITION SWITCH 


This multiple position, multiple circuit lever switch} 
has been developed to provide an unusual degree of cir- ff 
cuit flexibility. It is available in either four position 
(Series 4504) or in five positions (Series 4505). 


The switch has four independent contact spring pile- 





ups, each of which is actuated either locking or non- 
locking. Contact assemblies are built up from standard 
forms. They may be “make”, “break”, “break-make’, 
or single-pole double-throw open neutral. 

In all positions, except center (neutral), the action — 
may be locking or non-locking. In center (neutral) 
position it is always locking. Locking or non-locking 
action is obtained by using removable stop plates under- 


neath the escutcheon plate which is a part of the unit 


The action may be changed at any time by selecting the 
proper stop plate. . 

Contact ratings are: Standard heavy duty—%>_ nf 
diameter, fine silver, 10 amperes; extra heavy duty—f 
54g in. diameter, silver alloy, 20 amperes; both 110 
volts a-c (non-inductive). 

Special uses for this switch include safety selective 
switching, emergency transfer of spare equipment, vati- 
ous motors controls, and crane or hoist controls. Don- 
ald P. Mossman, Inc., 612 N. Michigan Ave., Chi- 
cago, IIl. 


PHOTOELECTRIC CONTROL 


This’ system can be incorporated in air conditioning 
or other equipment where it is desirable to detect the 
presence of smoke and to actuate automatic or saiety 
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VARTEX FIBERGLAS Insulation 

has proven its excellent physical 

and electrical properties on bus 

bars and in motor slots 

operating at high temperature. 

VARTEX insulation has high dielectric strength, is not 
affected by acids, oils or moisture. It is used effectively 


as sheet insulation in transformers, coils and generators. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT ¢ WOODBRIDGE, N. J. 


THE PEAK OF a one Vartex Products 
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Varnished Cambric Cloth Varnished Fiberglos 

Varnished Cambric Tapes “Varslot” Combination Slot Insulation 
Varnished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 




































operations or controls such as automatic damp: 
In The Bendix-Weiss Rolling Ball Universal Joint The control consists of two parts, the light sou 
and the photoelectric unit. The light source can be 
adjusted that the photoelectric unit will respond 
smoke interference of any predetermined density in t « 
light beam and will remain inoperative at any other 
level of illumination. The unit is so designed that eit] 


Here Shown Disassembled 


STROM BALLS 
Senwe the permed Forces 


Here, in the Bendix-Weiss Constant Velocity Universal Joint. 
Strom Balls do their part in making military vehicles, from Jeeps 
to 14-ton Armored Cars, the efficient fighting equipment that 





they are. This is only one spot in our great war production 
effort where the high degree of perfection of Strom Balls 





serves industry, enabling it to provide the finest bearing equip- 
ment towards its great contribution to total victory. Strom ( 


Steel Ball C 1850 4 ’ current or tube failure will cause the control to operate 
eel Ball Company, 1850 South 54th Avenue, Cicero 50, Ill. though the light beam were interrupted. 


The control is available either in approved explosion- 
proof housings for mounting in Class 1 Group D haz- 
{ro ardous areas, or in weather-proof pressed steel hous- 
BALLS © Serve Industry ings. Operation is from a supply of 115 volts a-c 0 

cycles. A single-pole double-throw relay for normally 
open or normally closed operation is incorporated. Relay 


contacts are pure silver, designed to handle 10 amperes 
a-c or 5 amperes d-c at 115 volts. When using external 


JONES 2400 SERIES power, a maximum of 230 volts may be used on the 
PLUGS AND SOCKETS contacts provided 1100 watts a-c or 550 watts d-c are 


Largest Independent and Exclusive Metal Ball Manufacturer 





not exceeded. Larger currents or higher voltages can 
é A new series of Plugs and Sockets be controlled through use of an auxiliary power relay. 


designed for highest electrical and Photoswitch Incorporated, 77 Broadway, Cambridge 
mechanical efficiency. Improved 42. Mass. 


Socket Contacts provide 4 indi- 
vidual flexing surfaces which 
ee ween SOLENOID SELECTOR VALVE 
tically their entire length. The 
Coniacts on both Plugs and Sock- 
ets are mounted in recessed pock- 
ets greatly increasing leakage : i ; ; 
distance, thereby increasing voll- lector valve. In remote control aircraft installations for 
age rating. Insulation is of BM 
* 120 molded Bakelite. 
Plug and Socket contacts are sil- 
ver plated. The finished appear- 
\ ance of this series will add con- 
4 siderably to your equipment. 


Light weight, accelerated action and low current con- 
sumption are the features of this solenoid operated se- 


P-2406-CCT 





The 2400 Series are inter- 
changeable with the 400 
Series. Send today for 
general catalog No. 14 
listing and illustrating 
our complete line of 
Plugs, Sockets and Ter- 
S-2406-SB minal Strips. 


HOWARD ef JONES COMPANY which it was originally designed, this valve serves to re- | 


duce length of lines, effects weight savings, and prc- 
2460 W.GEORGE ST. CHICAGO 18 


vides less vulnerability. 
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‘Tl take 


the machine I can 


count on... 


ALL RESET COUNTER can be built into 
‘nce and light production machines, vending 
anc other coin machines, check-signers, record- 

-ameras, plastics machinery, shoe machin- 

-. and what have you? 


AUGUST 1945 


Their tribe increases all the time—those buyers who think a 
machine is incomplete unless it’s equipped with a Veeder-Root 
Counting Device that keeps them posted on the machine’s produc- 
tion in terms of turns, strokes, pieces, or other units. For this 
Countrol helps them to hold work-schedules more closely in line . 
to anticipate maintenance . . . and to get out of the machine all the 
performance that’s built into it. 


It’s a simple matter to build this sales-building extra utility into 
a machine. For Veeder-Root Devices are compact in size, have simple 
drive-connections for mechanical or electrical operation, and will fit 
into any design without necessitating basic changes. Let Veeder- 
Root engineers show you how you can benefit by giving your 
customers complete Countrol over your machines. 


VEEDER-ROOT INCORPORATED, HARTFORD 2, CONN. 
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POMET COMMUTATOR POLE 
This is one of four Pomet Parts 
in the B-29 


The Pomet commuiator pole illustrated above contributes to 
the outstanding performance of the B-29—the highest capacity 
aircraft generator now in mass production. This powerful 300 
amp. generator weighs only 48 pounds. It was designed and 
manufactured by the General Electric Company. 


These commutator poles are compacted from pure metal pow- 
ders to the required close tolerances. They are being produced 
quickly, accurately and economically to keep pace with the 
mounting demands of the B-29 program. Expensive, time-con- 
suming machine work has been eliminated. 


Pomet Powder Metallurgy solves tough technical problems 
for many manufacturers. If you need special characteristics to 
order, unusual alloys, and mass production with precision, 
consult our engineering department. We would appreciate the 


opportunity to quote on your specifications and blueprints. 
Don't decide until you see what Pomet can do 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 


30-52 Greenpoint Avenue Long Island City, N.Y. 


FROM POWDER TO PARTS 








The valve is designed to operate at pressure of u: tof 
1500 psi. Current of 12 amperes at moment of imp: Ise} 
automatically drops to holding pull of only 0.2 amperes 
at 24 volts d-c. Ports provide for % in. line sizes, 
Shaft is furnished for manual operation in case of elec. 
trical system failure. Electrical connections provide for ff 
either 2-wire or l-wire and ground circuits. Termina] 
posts are protected by plastic caps. The valve is de. 
signed for continuous duty. It measures 3% in. by 
31345 in. by 9 in. including handle. Other than aircraft 
uses are seen in transportation equipment, in machine f 
tools and in various equipment using high pressuref 
pneumatic systems. Adel Precision Products Corp, 


1077 Vanown, Burbank, Cal. 
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MAGNETIC REVERSING STARTER 


A semi-interference-type mechanical interlock is af 
feature of this a-c magnetic reversing starter. This in-f 
terlock serves to prevent the closing of one contactor 
while an arc is maintained on the other. A short circuit 
through the arc and the resultant burned contacts andi 


LITT 








blown fuses are thus averted. Also, the interlock arm 
of the closing contactor assists the interlock arm of the 
opening contactor in reaching its fully opened position. 
The new starter is designed for full voltage starting 
of squirrel-cage induction motors, but it can also be 
used for reversing service when combined with a re 
duced voltage starter. It is available in two sizes and 1s 
housed in a general-purpose metal case 97% in. by 1355 
in. by 4%¢ in. Dust-tight and watertight cases are fur- 
nished to meet special conditions. General Electric 
Company, Schenectady, N. Y. 




















SNAP-ACTION CONTROLS 








A snap-action arrangement is incorporated in this 
line of compact devices for the control of temperature, 
pressure, humidity and mechanical displacement. Ap- 
plicable range is from —100 F to +600 F. Con 
struction details include double-break contacts; single 
pole single-throw, single-pole double-throw, or inde 
pendent circuit double-throw. Contact openings aré 
from 0.010 in. to 0.060 in. as wanted. Operating parts 
are designed to be always in balance thermally as w 
as geometrically. 
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Because of the versatility of our 
odern equipment, Buffalo Bolt is in a position 
Sply you with any size or shape circle © fastener— 


2 


or special—for your present war effort or post-war planning. 


Y v COMPANY 


NORTH TONAWANDA, NEW YORK 
SALES OFFICES IN PRINCIPAL CITIES 


Drilling the rods for cartridge cases. Millions have been \ 
turned out by Buffalo Bolt Company since Pearl Harbor. 





This Special 
Compound 
RESISTS OIL 


AND HEAT 


The special GaARLOcK compound from 
which the KLozure sealing ring is molded 
combines the most desirable qualities of 
leather, felt and cork. It is dense, grain- 
less, non-porous, non-abrasive—effect- 
ively resists oils and greases—remains 
firm and resilient—is unaffected by tem- 
peratures up to 300° F. Complete range 
of sizes including Metric O.D. to fit 
standard bearing bores. Write for 
Kuozure catalog. 


The Garlock Packing Company, Palmyra, New York 
In-Canada: The Garlock Packing Co. of Canada, Ltd., Montreal, Que. 


Carlock 
KLOZURE 


OIL SEAL 


The temperature controls are adjustable over a \ 
tange and are supplied with operating differentials 
low as one degree Fahrenheit. Illustration show 


thermostat (model C) weighing less than one ounce 
and rated at 10 amperes, 115 volts a-c or 28 volts d-c. 
The Paul Henry Company, Thermal Division, 2037 S, 
La Cienega Blvd., Los Angeles 34. 


NON-INDUCTIVE RESISTORS 


These resistors have been designed for use wher 
light weight and compact size are important considera- 
tions. They are particularly adaptable to test and port- 
able equipment or apparatus because of their small size 


Each resistor is subjected to a voltage breakdown tes 
of three times rated working voltage. Spools are non: 
hygroscopic. 

Types RL are rated at % watt, maximum resistanctf 
500,000 ohms. Dimensions are % in. diameter by 1 
length. Types SL are similar to the others, except that 
maximum resistance is one megohm and the size is 1 1. 
in diameter by 1%¢ in. in length. Instrument Resistors 
Company, 25 Amity St., Little Falls, N. J. 


VOLUME LEVEL INDICATOR 


A new volume level indicator for low-level indications 
is designed primarily for use across balanced lines, but 
also permits either side of bridged lines to be grounded. 
This indicator consists of a copper-oxide type indicating 
meter adjusted for deliberate pointer action, a metef 
zero adjusting control, a heavy-duty meter range com 
trol variable in steps of 2 volume units, and 100 to |. 
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Typical Portable Instrument of the 
NP Line with sturdy walnut) case. 


Steel Six Line, 


another group of 


portable testing instruments slightly 
smaller in size with a sturdy steel 


case 


— 


. also available. 
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CALS BRATER 


Vit: bene 


Sounds fantastic, but it’s more than possible. 
The excellent features of today's Roller-Smith portable 
testing instruments make it possible to expect better per- 
formance than the 1912 Roller-Smith instrument that has 
seen continuous service for 32 years. 


Features of today’s NP line of portable testing instruments 
include: Thoroughly aged beryllium-copper springs, 
polished sapphire bearings, pre-aged permanent mag- 
nets, complete magnetic shielding, dust and moisture 


S\ 
es Representatives TANDARD 
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-ROLLER-SMITH CO. 
BETHLEHEM PA US A 


A 1912 Roller-Smith instrument re- 
turned for repairs after 32 years of 
service in Sioux City, Iowa. 
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AND PRECISION ELECTRICAL 


BREAKERS « 


proof enclosure, sturdy walnut case. These are assurance 
of long life and accurate performance of NP portable 
instruments for general testing purposes. The Roller- 
Smith NP line is available in direct current—milliam- 
meters, ammetsrs and voltmeters; in alternating current 
—ammeters, voltmeters, wattmeters, power factor meters 
and frequency meters. 


For full information on Roller-Smith instruments, write 
for Catalog 4340 to Dept. EM-2 
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LOW COST 
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Rust Prevention! 


USE HARPER NON-FERROUS 


AND STAINLESS FASTENINGS 


7 


iy 


Rust is the Great Destroyer. Every 
year it causes damage of ‘‘war debt’ proportions. 
Fortunately, the cost of preventing rust and 
corrosion through the use of Harper Everlasting 
Fastenings is low. Of course, the first cost of a 
bronze bolt or a stainless screw is more than 
a comparable fastening made of common steel. 
Yet the difference in price is small, particularly 
when considered in relation to the total cost 
of a machine, instrument or other fastened 
assembly. Everlasting fastenings add longer 
service life to your product...and the ability to 
perform under tough conditions. Such qualities 
provide a big advantage over competition. 


4360 ITEMS IN STOCK 


iiarper is known as ‘Headquarters for Non-Ferrous and 
Stainless Fastenings”’ . carries large and complete 
stocks of 4360 different items and is continually adding 
others .. . maintains large stocks of metals in bars, rods, 
wire, sheet and other basic forms from which special 
fastenings can be quickly made. Write for 1945 Catalog. 


THE H. M. HARPER COMPANY 
2609 Fletcher Street . Chicago 18, Illinois 
BRANCH OFFICES: 


New York City . Philadelphia. Los Angeles - Milwaukee - Cincinnati . Houston 
Representatives in Principal Cities 
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BRONZES COPPER 
STAINLESS 


BRASS ° 
MONEL ° 
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volt 60 cycle a@-c power supply with voltage regulator 5 
adjust for normal supply variations. 

Other specifications are: Range: -20 to +20 volun se 
units at zero volume units meter reading; extreme 


range: -40 to +23 volume units, including full meter 
scale; standard reference level: one microwatt into 600 
ohms; variation with frequency: less than 0.2 decibel 
between 30 and 15,000 cycles. The unit is mounted on 
a panel for use in standard relay rack. The Daven 
Company, 191 Central Ave., Newark, N. J. 


CRYSTAL HOLDER 


Melamine resin is used to mold the case of this crystal- 
holder so as to obtain a high degree of resistance to water 
vapor and prevent consequent crystal deterioration. Ad- 
ditional protection is obtained by means of a special 
channel-type design of the crystal-holder’s face which 
allows an extremely tight gasket seal. Also featured in 


this holder is the use of non-corrosive nickel-silver brass 
pins. The design of the unit permits the use of more 
than one type of crystal. National Electronic Manufac- 
turing Corp., 22-78 Steinway St., Long Island City, 
WE, 


PHTHALIC ANHYDRIDE COMPOUND 


An industrial chemical, tetrachloro phthalic anhy- 
dride, is announced as having possible use as an in- 
portant intermediate or compounding material in the 
manufacture of such products as fungicides, protective 
coatings, synthetic resins, synthetic rubbers, and in- 
sulating materials. 

In this chemical all four hydrogens of the phthalic 
anhydride molecule have been replaced by chlorine, re- 
sulting in a stable compound containing almost 50 
per cent chlorine. The stability and the high. melting 
point (254-255 C) suggest that products made from it 
may be used at more elevated temperatures than those 
made from phthalic anhydride. The high chlorine con- 
tent also improves resistance to fire. Availability at pres- 
ent is limited to experimental quantities because of wat 
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CNtt 
FOR ENGINEERS WHO ARE 
LOOKING AHEAD! 


Where and How Might this Class C 
High-Temperature Wire Insulation 


Fit into Your New 


Sprague *CEROC 200 is an inorganic 
wire insulation having outstanding 
space factor and high-temperature 
advantages: 


@ Applied to copper, nickel, or other 
types of wire, it permits continuous 
operation at 200°C. 


@ Wound in coils, the thermal conduc- 
tivity of *CEROC insulated wire is 
such that it does not develop hot 
Spots to a point of nullifying much of 
the high-temperature gain which 
might otherwise be expected. 


*CEROC 200 has an exceptionally 
high space factor as the ceramic coat- 
ing is only one quarter of a mil thick 
and is uniform for all wire sizes. 


Sprague *CEROC 200 is by no means 
a new or untried development. Pio- 
neered and perfected by Sprague sev- 
eral years ago, it has been supplied 
exclusively and in large quantities for 


Product Planning ? 


@ Substantial volt-ampere rating in- 
creases can be obtained. 


@ Thimble-size coils can be ana? to 
do spool-size coil jobs. 


@ Throughout the entire field of insu- 
lated wire wound electrical devices, 
countless opportunities exist for re- 
designing and re-rating products for 
greater efficiency in smaller sizes and 
at higher temperature operation. 


Wire insulated with *CEROC 200 can 
normally be supplied in sizes to meet 
almost any coil, transformer, or motor 
need. Although practically 100% of 
the present greatly expanded produc. 
tion is still going for war uses, sam- 
ples of several popular sizes are avail- 
able in “engineering” quantities. 
These represent a real opportunity 
to those who recognize the tremen- 
dous design advantages inherent in 
this unique insulation development, 
and who seek to test it, not so much 
for existing products but in relation 


war applications. Its proved advan- to entirely new or re-designed prod- 
tages are these: ucts that look to the future. 


Write today for copy of *CEROC 200 Bulletin 505 


y~/\_SPRAGUE ELECTRIC COMPANY 


NORTH ADAMS, MASSACHUSETTS 


PIONEERS IN ELECTRIC-ELECTRONIC PROGRESS 


*Trodemark Reg. U: S. Pat. Office 


» 
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~ With aSM motor, you get a unit designed for a 
‘ specific job, engineered to your exact perform- 
ance requirements, precision-built to your speci- 
fications, produced in volume for your needs. 
SM fractional H.P. motors are made to order 
with speeds from 3,500 to 20,000 R.P.M. — 
1/10th to 1/200th H.P. — voltage from 6 to 220 
AC-DC. Illustrated is the famous SM-2 Blower 
Motor; many thousands have been made for military purposes. 
Other SM motors have been designed and produced in large 
volume for a wide variety of radio, aircraft and other applica- 
tions where rugged power, stamina, long life and dependable 
performance were primary requisites. What 
are your requirements? 






SEASONED 
PERSONNEL 


It takes skill and long ex- 
perience to produce accurate- 
ly made springs that meet 
precision standards. Bernston 
personnel has a background 
of long “seasoning” .. . 
specialized skill . . . highly 
developed techniques 


Your blueprints or specifica- 
tions to Bernston today will 
bring a quotation by return 
mail. 


PLAINVILLE. CONN. 
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restrictions on raw materials. Niagara Alkali (om 
pany, 60 E. 42nd St., New York 17. 





SOUND FILTER 


Designed for continuous operation at 500 volts d-c or! 
a-c at a full load current of 100 amperes, this power y 
line filter is able to provide sound attenuation at better}/ 
than 60 db and prevents intrusion of objectionable line 
noise at all frequencies from 150 kilocycles to 400 mega. 





cycles. The filter is available for installation in two-wire 
and three-wire cirguits. 

Construction details are as follows: The welded hous- 
ing is of 16-gauge steel with knock-outs at each end tofh nye, 
accommodate 2-in. conduit. Removable cover is attached 
by four screws. The three-wire filter is 23 in. long, 12 
in. wide, 41 in. deep; the two-wire filter is 20 in. longi 
8 in. wide, 41% in. deep. Electrical connection is made 
to 3 in. threaded studs at opoosite ends of the internal 
assembly. Tobe Deutschmann Corporation, Filterette 
Division, Canton, Mass. 


IMPROVED D-C SHOE BRAKE 


The pivot pins in this redesigned d-c magnetic shoef 
brake (Type “M’”’) are protected by enclosing tubes. iW 
This design feature facilities the removal of the pins 
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when it becomes necessary to give the brake frequent ¢ 
and heavy coats of protective paint. It also serves tf, 


: eg lan 
guard the pins against the corrosive action of mill (itt, 
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Engineers’ ond Pilots » 
Control Stands ’ 
Pilots’ Seats and a , —# 
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Other Furnishings 
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Nose Geor 
(internal Wrenching Nuts) 





ELASTIC STOP NUTS 
ON THE B-29 


oe 


WW ITH more than 200 separate electric 
motors, elaborate radio and other 
communications and detecting equip- 
y ment, landing lights, other lighting in- 
}stallations and other related equipment, 
its no wonder that the giant Super- 
) fortress, the great Boeing B-29, is widely 
hknown as the “all-electric” plane. 


oe 


) And it is highly significant that many of 

the 75,000 Elastic Self-Locking Stop 
)\uts in a single B-29 are used to 
guarantee tight, trouble-free connec- 
tions throughout the various electrical 
and electronic installations. 


No f rying noises, no spotty reception, no 
broken transmission, no light failures, no 
door-jamming, no fatal defects in critical 


Nose Assembly Pressure Bulkhead 
(Floating Anchor Nuts) Inboard Monocoque i 
(Spline Nuts) (internal 


Food anata, 


Radio Equipment 










Wrenching Nuts) 





Power Plant 





detecting apparatus—not from loose 
nuts, when the famous red-collar nuts are 
used as they are on the Superfortress. 


Better performance from better products 
can be certified when “red-collar con- 
trol” is given both products and produc- 
tion machinery, because Elastic Stop 
Nuts positively will not shake loose! 


x Nacelle Truss 


(Internal Wrenching Nuts) 


Empennage Assembly 


Tail Gunner Enclosure 


Py ————= Wing Panel (Internal Wrenching Nuts) 


Tank Door 
Wing Panel 
(Internal Wrenching Nuts) 


Wing Spor Assembly 


Wing Joint 
Tank Door 
(internal Wrenching Nuts) 


Wing Leading Edge Attachment 


They hold their place. Yet they are easy 
to remove, and can be used over and 
over again. 


For firm, hold-tight connections in elec- 
trical and electronic equipment, specify 
the nut with the red collar, the Elastic 
Self-Locking Stop Nut. 


LOOK FOR THE RED COLLAR 
THE SYMBOL OF SECURITY 





ESNA 


TRADE MARK 


“ELASTIC STOP NUT CORPORATION OF AMERICA 


Sales Office: 1060 Broad Street, Newark 2, New Jersey 


oa Plants at: Union, New Jersey and Lincoln, Nebraska 
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@ The 1650 Series is the most 
rugged of the heavy-duty molded- 
in-bakelite mica capacitors of the 
extensive Aerovox line. These 
high-voltage units are intended for 
the most critical service of low- 
powered transmitting circuits, buf- 
fer stages, power amplifiers, lab- 
oratory equipment, etc. Also for 
use in ultra-high-frequency cir- 
cuits, and accordingly their r.f. 
current ratings are given in the 
Aerovox Catalog. 


® Literature on request... 


TAPACTITORS 


Standard units with 
tapped holes take 
6/32 screws for ter- 
minals. Also available 
with clearance holes 
for screws or rods, for 
stack mounting. 


The extra-generous use of high- 
grade dielectric material provides 
that greater factor of safety for 
longer service under severest 
operating conditions. Available in 
low-loss (yellow) XM bakelite. 


In 1000, 2500, 5000, 7500 and 
10,000 volts D.C. test. Capacitance 
ratings from .00005 mfd. te .06 
mfd. in Type 1650 at 1000 v. 
D.C. test; .00005 mfd. to .001 in 
Type 16541 at 10,000 v. D.C. test. 


AEROVOX CANADA LTD.. Hamiron Ont 


moisture, or atmospheric conditions. 


FCC ESTABLISHES NEW FREQUENCY 
ALLOCATIONS 


which the manufacturers have been anxiously waiting, 
were finally established on June 27 by the Federal Com- 
munications Commission. 
which moved FM allocations “upstairs” from the 43-50 
to the 88-92 and 92-106 megacycle bands, did not meet 
with the uniform approval of the manufacturers, it was 
realized that the FCC moved with commendable speed to 
clarify the situation. 
now be instituted to permit earliest possible manufacture 
of sets as soon as production is possible. 










The length of the tube completely enclosing the «x. 


posed section of the pin is fastened directly to the bearing 
without touching the pin. This leaves the pin free jor 
speedy and easy removal when it becomes necessary to §f 
renew the brake lining. Cutler-Hammer, Inc., 315 North Ff 
12th St., Milwaukee, Wis. 


Frequency modulation and television allocations, for 


Saatchi 


Although the final decision, 


Proper design procedures may 


The allocations are essentially the same proposed as 


alternative No. 3 of the earlier report, except that the 
non-government fixed and mobile services have been 
moved from 104-108 megacycles to 72-76 megacycles, § 
and FM and television have been adjusted accordingly. fi 


The advantage of this change, the FCC said, is that it 
makes possible immediately the use of all thirteen tele- 
vision channels below 300 megacycles. 

Here is a tabulation of the new allocation (it will be ff 
noted that there is provision for facsimile transmission): § 


ret 




















Freq. Band 

(Mc.) Proposed Allocation 
Non-government fixed and mobile ; 

44— 50 Television—Channel No. 1 } 
50— 54 Amateur 

54— 60 Television—Channel No. 2 { 
60— 66 Television—Channel No. 3 ‘ 
66— 72 Television—Channel No. 4 | 
72— 76 Non-government fixed and mobile ; 
76— 82 Television—Channel No. 5 1 
82— 88 Television—Channel No. 6 S 
88— 92 Non-commercial educational FM 
92—106 FM 

106—108 Facsimile 









In a subsequent statement, FFC Chairman Paul Aj 
Porter said that the FCC will move with all possible 
speed to revise present regulations and standards 0 
good engineering practice for the operation of FMp 
television and facsimile broadcasting in the new alloca-fj 
tions. As soon as these revised rules and standards arth} 
adopted by the commission, the industry will have all they 
information it needs from a regulatory standpoint t 
proceed with the planning and design of new receiving} 
sets and transmitters, he added. i 

Chairman Porter also made the following suggestion 
to FM receiver manufacturers : 

“Companies which will manufacture FM receivers 
should build the sets to cover the entire band from &f 
to 108 megacycles. This will make possible the expan} 
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B-L METALLIC RECTIFIERS 


from Milliwatts to Kilowatts 


If you have an A. C.-D. C, conversion prob- years. They are reliable, efficient, designed 
lem, let B-L engineers help you. We have to get your job done right! 
successfully produced many appliances for- 
merly thought impractical. 





No matter what rectifier applications you are 
considering, B-L will be glad to work with 
B-L Metallic Rectifiers have been favorably you. Selenium and Copper Sulphide Rectifiers 








THE BENWOOD-LINZE COMPANY 
1815 Locust Street *©° © © © © e ee: e ee ‘« ‘$t. Louis 3; Mo. 
Long Distance Telephone CEntral 5830 


_ known to the electrical industry for many for all needs are available. 
} 
7 | Write today for Bulletin R-41-c. 
)ic 
ot : 3 
by SELENIUM =B i. COPPER 
ca Tee 
RECTIFIERS SULPHIDE 
| 


ons New York Sales Office: Chicago Sales Office: 
420 Lexington Ave., New York 17, N. Y., Murray Hill 5-5878 20 N. Wacker Drive, Chicago 6, Illinois, CEntral 2379 


Designers and Manufacturers of Selenium and Copper Sulphide Rectifiers, 
Battery Chargers, and DC Power Supplies for practically every requirement. 
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@ Because Newport leaves nothing to chance, 
their electrical sheets continue to prove their 
high quality in countless finished products for 
war and peace. They are true to gauge and 
size, easy to punch, uniform in physical and 
electrical properties, and for many years have 
been the choice of discriminating manufac- 
turers of electrical products. Write for sam- 
ples and descriptive literature. 


NEWPORT PRODUCTS 
Hot Rolled Steel Sheets— Hot Rolled Pickled Steel 
Sheets—Newport Electrical Sheets—GOHI Pure 


Iron-Copper Alloy Sheets—Globe Brand Galvanized 
Steel Sheets—Newport Colorbond Steel Sheets— 
KCB Copper Steel Sheets—Newport Long Terne 
Sheets—Newport Galvannealed and DeLuxe Metal 
Sheets—Aircraft Quality Alloy and Carbon Steel 
Sheets and Plates. 





NEWPORT 
KENTUCKY 






sion of FM in the event facsimile is ultimately located in 
the 400 mc region and vacates the band 106-108. Also, 
if the public is to enjoy the full capabilities of FM, 
manufacturers must build receivers which will reject 
undesired signals and noise up to one half the strength 
of the desired program.” 


Crosley Will Continue Lines 


| as Aveo Subsidiary 


| ciated products. 


Completion of the purchase by the Aviation Corpora- 
tion of the personal holdings of Powel Crosley, Jr., in 
capital stock of The Crosley Corporation, representing 
about sixty-four per cent of the total outstanding, 
awaits approval by the Federal Communications Com- 
mission. This is necessary because broadcasting facil- 
ities and applications are included in Crosley’s assets. 
The FCC has set July 23 as the date for a public 
hearing on the matter. 

Aviation Corporation, organized in 1929, has wide- 
spread interests in the manufacture of aircraft and asso- 
More recently it has also acquired a 
place in the manufacture of domestic equipment. A 
subsidiary, American Central Manufacturing Corpora- 
tion, Connersville, Ind., has a peace-time line of kitchen 
cabinets, sinks and refrigerator cabinets, while an Avco 
division, Spencer Heater, of Williamsport, Pa., normally 
makeg industrial and domestic heating equipment. For 
about two years Avco has been working on the develop- 
ment of new domestic equipment lines, including ranges. 
Dr. A. J. Snow, formerly technical director of an appl- 
ance division of Sears Roebuck & Company, has had 
charge of Avco’s developments in this direction. Addi- 
tion of Crosley home items to the list of Avco products 
will make the latter an important factor in the domestic 
equipment field. 

The position of Crosley executives is necessarily diffi- 
cult until the consummation of the purchase is acted 


| upon by FCC. However, in an effort to secure the best 


information available, ELECTRICAL MANUFACTURING 
asked several questions of R. C. Cosgrove, vice-president 
and general manager of Crosley Corporation, who re- 
sponded with a statement upon which the following is 
based. Crosley expects to continue with all its plans for 
products previously announced. Changes are always 
possible but to date nothing has been done or said to tie 


| Crosley in with production of aircraft equipment or 


auxiliaries. There has been so far no move to consoli- 
date production by Crosley with that of any Avco sub- 
sidiary. This leaves Crosley exactly where it has been 
all along so far as products are concerned, but with new 
ownership impending. 

Crosley still has a substantial volume of war business 
but in preparation for the time when reconversion will 
be in order, is making immediate plans for the produc- 
tion of household radio receivers, including FM and 
television; household refrigerators and home freezer 
units, but not large freezer locker equipment; electric 
and gas ranges; automatic and non-automatic clothes 
washers ; ironers ; kitchen cabinets, sinks and other items 
included in their prewar lines. Crosley executives feel 
they should concentrate on these lines in which they are 
experienced rather than to undertake the development 
of new products in unfamiliar fields. So far as is known, 
this is in line with Avco’s intentions. 
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ORIGINAL EQUIPMENT Engineers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 
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Eastern Air Devices, 
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Baldor Electric Co. 
Barber-Colman Co. 
Bodine Electric Co. 
Burke Electric Co. 
Century Electric Co, 


Alliance Mfg. Co. 
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STRUTHERS-DUN 


SOLUTIONS 
TO POST WAR RELAY PROBLEMS 


Fit the relay to the job! 

To make this readily possible, 
Struthers-Dunn offers 5,312 standard 
types, each available in countless 
design adaptations to fit your needs 
exactly, These include thousands of 
styles, shapes, sizes and ratings in 
a-c types, as well as hundreds more 
of the most modern d-c types includ- 


% 


\ 


as 
4 re 4 
oo 
P 
~“ 


ing those capable of withstanding 
the rigors of war equipment usage. 
Beyond the standard Struthers- 
Dunn types, at your service, are the 
full facilities of a large, specialized 
organization which, for 22 years, has 
concentrated exclusively on “tailor- 
ing” relays and timers to specific 
applications and requirements. 


STRUTHERS-DUNN, INC., 1321 Arch Street, Philadelphia 7, Pa. 





Relay aud “/imer Specialists Stuce 1925 


DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE ¢ BOSTON ¢ BUFFALO e CHICAGO « CINCINNATI ¢ CLEVELAND 
MINNEAPOLIS @¢ MONTREAL 
SYRACUSE © TORONTO 


DALLAS «¢ 
NEW YORK 


DENVER e 


PITTSBURGH 
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Leland Electric Co. 
Master Electric Co. 


Kurz & Root Co. 
Lamb Electric Co. 
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Sheet and Plate. Standard gauges, 
sizes and alloys. Many special items. 









Rod and Bar. Sizes from ¥% inches to 
8 inches for forging and machining. 


Forgings. Production capacity—up to 
2,000,000 units per month. 


1. Wire, Rod, Bar (Bulletin 31-A). Spe- 
cifications, ordering data, etc. 12 pp. 
2. Tubing (Bulletin 17-A). Specifica- 
tions, ordering data, etc. 8 pp. 

3. Processing. ‘‘Reynolds Aluminum, 
Its New Importance in Processing Oper- 
ations.’* (Cat. 102.) 8 pp. 

4. Packaging. Bulletin on protective 
metal packaging. 4 pp. 

5. Insulation. Bulletin on types and ap- 
plications of reflective metal insulation. 
6. Forging Stock(Bulletin 23-A). Speci- 
fications, ordering data. 8 pp. 


7. Coatings. Forms, applications, eval- 
uation, etc. Powders and Pastes. (Bulle- 
tin 21-A.) 20 pp. 


8. Castings. Bulletin on Reynolds facil- 
ities for sand and permanent mold. (On 
press.) 


9. Aluminum Production. Story and flow 
diagram of world’s only complete alu- 
minum plant. 8 pp. 

10. Alloys—R317. A new free-machin- 
ing strong aluminum alloy. (Bulletin 
55-A.) 4 pp. 

tt. ‘‘Aladdin of Aluminum.’’ Reader’s 
Digest reprint. Background story of 
Reynolds growth. 


Wire. Cross-sections less than % 
inches. Also finished rivets. 


Shapes. Rolled and extruded sections 
to fulfill individual needs. 


Castings. Permanent mold and sand. 
Produced in one of industry's most 
modern plants. 


- How Up-To-Date are you on ALUMINUM? 
























and transportation. 


12. Weight Calculator. Slide rule for 
determining weights of all commonly 
used metals. 

13. Sheet (Bulletin 22-A). Specifica- 
tions, ordering data, etc. 8 pp. 

14. Product Design. ‘‘Reynolds Alu- 
minum, Its Important Role in Tomor- 
row’s Products.’’ (Catalog 100.) 16 pp. 
15. Motion Picture. ‘‘A Recital of 
Faith.’’ Story of aluminum production. 
16mm. and 35mm. 

16. Metal Industries. Cond. Catalog of 
Reynolds products and services for Metal- 
Working Industries. 8 pp. 

17. Extruded Shapes (Bulletin 35-A). 
Specifications, ordering data, etc. 8 pp. 
18. Construction. ‘‘Reynolds Alumi- 
num, Its Important Role in Modern 
Engineering.’’ (Catalog 103.) 12 pp. 
19. Architecture. ‘‘Reynolds Alumi- 
num, Its Important Role in Architec- 
ture.’’ (Catalog 104.) 12 pp. 

20. ‘‘Aluminum Progress.’’ Bi-monthly, 
non-technical news bulletin. 

21. Alloys—R303. New aluminum al- 
loy of highest strength, excellent cor- 
rosion-resistance. (Bulletin 54-A.) 8 pp. 
22. Alloys—R301. New high-strength 
aluminum alloy. (Bulletin 50-A.) 8 pp. 








REYNOLDS: 

Answer to Industry’s No. 1 Question 
Today ... With R301 and the other new high-strength alloys, 

aluminum combines light weight, corrosion-resistance and great 


strength . . . extends farther and farther the rapidly widening 
field of its usefulness. 


Tubing. Seamless. Closely controlled 
as to quality and dimensions. 


Parts. Fabrication ataluminumsdurce 
saves manpower, plant space, scrap 


Today . . . To known prewar facilities 
Reynolds adds the great new independ- 
ent source of supply and service .. . 
mines... mills. .. manufacturing plants 
in the great industrial areas. 

Never again need America face the dan- 
ger of aluminum scarcity and high prices. 


















Foil. For years the largest producer of 
light gauge aluminum for packaging, 
technical and insulation purposes. 








Powders and Pastes. For aluminum 
coatings. 






REYNOLDS: 
Source of valuable technical knowledge 

To the sum total of metallurgical knowledge Rey- 
nolds has added much vital data. . . gained from 
pioneering new fields of aluminum production. 

From this background accomplishment, Reynolds 
is prepared to co-operate directly with manufac- 
turers who have major problems to solve. 

Much technical material is available upon request. 
Check the catalogs and bulletins desired. Write in 
detail concerning any special question. Reynolds 
Metals Company, Aluminum Division, 2527 S. 
Third Street, Louisville 1, Kentucky. 

Keep your dollars fighting .. . BUY MORE WAR BONDS 


r———— FILL OUT...MAIL TODAY! ———— 4 
Reynolds Metals Company 


Aluminum Division 
2527 South Third Street, Louisville 1, Kentucky 


Send post-free material I have checked : [7 [2 [3/4[5 | 
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Clear doors highlight important design characteristics 


Being transparent, glass doors provide an unobstructed view 
of today’s modern store interior . .. make the store look inviting 
and easier to enter. 

But it takes more than transparency to make a good door. A 
door takes punishment—sudden jolts from hurrying pedestrians, 
impacts from heavy packages and kicking feet. It must with- 
stand weather, sudden changes in temperature and humidity ! 

Glass has a low coefficient of expansion. It won’t warp, swell 
or bind. It keeps its lustrous finish. Add transparency, and you 
can see why modern doors are made of glass. The glass in the 
doors illustrated above is Tuf-flex, an L*O-F Plate Glass that’s 
tempered for amazing strength and resistance to impact. 

Use glass for resistance to weather and abrasion and for 
dimensional stability. For brilliance and color. For insolation, 
plus insulation use Thermopane, the new hermetically-sealed, 
double-glass unit. We'd like to discuss with you how these 
characteristics, in combination, can help you achieve new sala- 
bility and performance standards in tomorrow’s products and 
equipment. Libbey-Owens‘Ford Glass Company, 5685 Nicholas 
Building, Toledo 3, Ohio. 


LIBBEY: OWENS - FORD 


a Great Name in GLASS 








Here’s the combination that makes GLASS 
one of the world’s most versatile materials: 


CHEMICALLY, the most stable of all ma- 
terials, except the noble metals. Won’t rot, 
oxidize or disintegrate, plus— 


DIMENSIONALLY STABLE. Coefficient of 
expansion extremely low. Keeps its shape, 
plus— 


SURFACE, among the world’s hardest and 
smoothest. Nonporous, won’t absorb odors 
or moisture. More acid-resisting than any 
structural material. Unusual resistance to 
abrasion. Weathering qualities unequaled, 
plus— 


STRONG, tempered glass is stronger than 
some metals. A square foot, 14” thick 
withstands pressure of 45 lbs. per sq. in. 
and thermal shock of 466° F. Will not 


burn, plus— 


ELECTRICAL INSULATOR of outstanding 
strength. 


Destructible? Wood — Metal — Plastics — 


Glass. ‘No material is indestructible. However, bar- 
ring unforeseen conditions, no material will fail on 
a job in which it has been properly specified and 
engineered. When our application engineers say 
**Yes'"’, you can be sure about ‘glass. 








PLUS LAMPS. 
To help speed production, 
we offer Pilot Lights com- 
plete with the required Gen- oe \ See 
eral Electric or Westinghouse eo 
lomps 
WRITE FOR CATALOGUE 


DIAL LIGHT CO. 0. 


900 BROADWAY + NEW YORK 3, N. Y 
Telephone: Algonquin 4-51 80-1-2-3 



































The Extra Value 
is in the Extra Life 


Yes, PERMOPIVOTS last lots longer 
They multiply the accurate life of pre 
cision instruments! It's the precious 


metals (osmium alloy) tip that does it 


ai PERMOPIVOTS, wear resistant 


(ES nape 
TNCs 


Wrcte for Literature 


PERMO) incorporarco 
WMawugacturing Metallurgcsts 


6425 Ravenswood Ave., Chicage 26 











What to Keep in Mind 


in Designing a Food Freezer 
(Continued from page 107) 





tance, such as for farm freezers, floor space can be 
conserved by placing the condensing unit on the top 
at one side of the chest. In this position the unit is 
easily accessible for repairs. Not to be overlooked in 
this connection is the insulation thickness. The need 
for keeping bulkiness down favors the use of the best 
insulation. It is true that farmers, in constructing 
home-made freezers, have used wood shavings, which 
required wall thicknesses of 12 to 18 inches. Needless 
to say, a commercially acceptable freezer could not be 
built in this manner. 


RELIABILITY 


The food freezer is built around continuous, unat- 
tended functioning of the refrigeration system and the 
controls commanding its operation. Fortunately, the 
automatic electric refrigeration system and its controls 
need not differ appreciably from equipment now serving 
millions of domestic refrigerators and ice cream cabi- 
nets. Thus almost full benefit can be derived from the 
nearly 20 years of development which similar equip- 
ment has undergone. Therefore, consistently efficient 
mechanical performance of the forthcoming freezers 
can be expected. 

Failure of the refrigeration system, rare though it 
may be, could involve considerable food spoilage. 
Hence motor overload protection and an alarm device 
consisting of a bell or warning light are especially desir- 
able since, due to the normal, out-of-the-way location 
of the freezer, refrigeration failure may otherwise go 
undetected for some time. Prompt knowledge of re- 
frigeration trouble provides more time for service. 

Somewhat of a hazard to reliable operation is the 
customer himself, if the freezer is equipped with a 
readily accessible temperature adjustment knob. After 
the initial control setting has been made any subsequent 
change is inadvisable as thereby the keeping quality of 
the food products might be seriously impaired. This 
can be guarded against by locating the control adjust- 
ment out of easy reach of the user, an arrangement 
favored by many designers. 


FREEZER SPACE 


Although the food freezer’s primary function is to 
furnish low-temperature storage space it must also be 
capable of freezing some quantities of fresh foodstuffs. 
Successful freezing must be done fairly rapidly. If 
food packages are too large or if conditions for heat 
removal are unfavorable then spoilage might be well on 
its way before freezing starts. Not only that but slow 
freezing permits growth of large ice crystals which 
rupture delicate cell walls. Upon thawing this is evi- 
denced by wiltedness and flabby texture. 

Only limited quantities of small packages can be 
frozen direct in the storage compartment. For proper 
freezing of appreciable quantities of food a separate 
freezer compartment is essential. The freezing rate 
can be accelerated either by lower temperature, direct 
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Federal Industrial Power Tubes are rated on the service and economical performance from every tube 
basis of actual performance under the same severe that bears the name .. . Federal. 
operating conditions found in industry . . . Write for information about Federal’s “better” 


‘ : : industrial power tubes. 
Not from nominal design center values nor from 


operation under ideal conditions . .. but from actual 
tests in industrial heating equipment operating with 
and without work in the load circuit. 


TECHNICAL DATA FOR TYPE F-5303 


Maximum Ratings for Maximum Frequency of 50 Mes. 





DC Plate Voltage . . ° ‘ - 3500 volts 
DC Plate Current . ‘ ‘ ‘ 7 \ 1.25 amp. 
| Federal tests include conditions where the char- Plate Dissipation =. - ~- + + « 2500 watts 
i ° ° Filament Voltage . ‘ —— ‘ ‘ 11.0 volts 
| acter of the work changes during the heating cycle Tanai: < . . . « oe. 
and each exacting test is designed to assure long a a 
; Maximum Diameter . ; ‘“ . oe 
Supplied with 6” flexible copper leads, : 2 on each terminal 
Type of Cooling P 4 ‘ Forced air 


(Also supplied for water- a type F-5302) 
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, \ FRACTIONAL 
HORSEPOWER 
y A MOTORS 


CUSTOM-BUILT to Meet Your 
Special Power Needs 


When you place your problems requiring special-type 
Fractional H.P. Motors and Gear Reducers inthe hands 
SMEs Meet ee STi met meee tat -t rt: ert 
precisely meet your individual requirements. Preci- 
sion ‘built in every detail, every EMC Motor can be 
relied upon for long, efficient, trouble-free service. 


Your inquiry is invited. 





1/15 H.P. Motor with No. A-7 
Reducer and Adjustable 
Governor Control. 


1/100 H.P. Induction Type 
Motor. 





1/20 H.P. Motor with A-6 Type A 1/25 H.P. Motor, with 
Gear Reducer. No. A-5 Gear Reducer. 





1/12 HP Universal 
or 1/30 HP Shunt Wound 
with 12A Gear Reducer 


1/25 H.P. 
Motor with 
Gear Reducer and Patented 
EMC Electrical Brake. 






TRAGEMARK 


ELECTRIC MOTOR CORP. 


1204 State St. «© Racine, Wis. 






Ni 
CUstow-s yp. MOTORS FOR ALL INDUSTpy 








VILT FRACTIONAL 


contact with a refrigerated surface or by air circulation. 
To provide lower temperature in the freezer compart- 
ment several controls must be added to the basic re- 
frigeration systems or two entirely separate refrigera 
tion systems must be employed. Because of the compli- 
cations involved, neither method has found much favor. 
Refrigerated shelving or air circulation by means of a 
small fan or both are usually relied upon to provide 
freezing, which is thereby speeded up to at least twice 
the otherwise obtainable rate. Complete freezing must 





Fig. 7—Temperature-actuated control for refrigerator, 
with alarm circuit. Courtesy of Ranco, Inc. 


be accomplished within a period not greater than 12 
hours to yield an acceptable product. Faster freezing 
is better. In commercial practice most quick freezing 
is done within 2 to 4 hours. 

The space allotted to the freezing compartment should 
be about 20 per cent of the total space. 


TECHNICAL DETAILS OF COMPONENTS 


Properties and characteristics of the various mate- 
rials and equipment suitable for the construction of 
food freezers is discussed under appropriate headings 
below : 

Shell or Housing.—A substantial sheet metal hous- 
ing is a foregone conclusion. Good construction re- 
quires at least 18-gage sheet metal adequately rust- 
proofed and provided with a fine, durable exterior 
finish. 

Insulation High demands are placed on insulation. 
Its heat conductivity should be not more than .28 Btu 
per hour per square foot per degree Fahrenheit per 
inch thickness or less; that is roughly equivalent to 
cork or better. For. operating economically the thick- 
ness of the insulation should be 4 inches or more. 
Numerous brands of insulation are suitable which in 
addition to low conductivity also have low density, are 
non-odorous, moisture-resistant and vermin-proof, all 
desirable qualities. A rigid type insulation such as cork 
board can be used advantageously at the bottom of the 
freezer because it can aid in giving support. Bat or 
blanket types of insulation, of which glass wool is a 
typical example, find preference for side-wall insula 
tion, largely because of ease of cutting and handling. 
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@ Add to your own facilities one of the 
plastic industry's most modern fabricating 
plants, the new factory of the Mclnerney 
Plastics Company at Grand Rapids. 


Increase your own productive capacity with the 
up-to-date equipment and highly trained specialists 
available in this plant for fabricating your plastic 
parts and assemblies. Have the full advantage of 
the very latest developments and procedures in 
machining, forming, punching and hobbing. 


Here is a business devoted exclusively to fabri- 
cation of parts or products from laminated, molded 
or cast plastic materials. Rid yourself of trouble- 
some parts manufacture by utilizing these special- 
ized services for accurate production and quick 
on-schedule deliveries in any quantity. 


Send prints, samples and speci- 
fications for prompt quotations. 


Ask for Your FREE copy of our 
“PLASTIC PARTS”’ Data File No. 29 


Nee 


Chicago: 205 W. Wacker Drive 
Detroit: 911 Fisher Bldg. 


* 
29 Commerce Ave., S. W. 
GRAND RAPIDS 2, MICH. 








Soure Right / 


YOU CAN’T GO WRONG 





KESTER FLUX 


@ Because Kester makes the RIGHT Flux for every kind of 
solder-bond. Delicate, dip-soldered electrical connections, 
sweating operations, various types of seams, all demand a 
different and correct flux if they are to be permanent, and 
resist shock, vibration, bending, contraction, and expansion 
without failure! 


@ Because for 46 years Kester has pioneered in the field 
of solder and flux. Kester engineers and technicians have 
laboratory-tested a vast range of fluxes for every possible 
requirement. You can’t go wrong with Kester flux. 


@ Because you can consult Kester engineers at any time 
for practical, experienced help. They’ll gladly suggest the 
right flux to protect your product. A letter today will bring 
expert Kester assistance—with no obligation. 





* BUY WAR ‘BONDS * 





KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Ill. 
Newark, N. J. 
Brantford, Ont. 


KESTER 
aan ees 


ee ee 






Eastern Plant : 
Canadian Plant: 
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High initial quality of the insulation is vital but care 
must be taken to keep it so. If moisture condenses and 
freezes in the insulation it greatly impairs its resistance 
to heat flow. Moisture penetration into the insulation 
can be almost entirely prevented by meticulously sealing 
all housing seams with specially prepared compounds. 
The most dependable method, however, is positive her- 
metic sealing. The trend is toward this costlier but 
more reliable construction. 

A new, war-born insulating material, silica aerogel, 
deserves special mention. Its heat conductivity, about 
46 per cent less than cork, makes it possible to reduce 
the wall thickness proportionately, which permits in- 
crease in useful storage This material 


space. is an 





Pressure-actuated control with alarm circuit which op- 
erates when temperature rises due to failure of power 
or mechanism. Courtesy of Penn Electric Switch Co. 


exceedingly fine, light powder and is best contained in 
a hetinetically sealed insulating space. Settling of the 
powder at maximum density is achieved by vibrating 
the freezer shell during the filling operation. 
Evaporator Construction—A smooth surface is one 
of. the important requirements of the heat-absorbing 
evaporator. From such a surface frost accumulation 
can be most readily removed and, in the case of a freezer 
shelf, the greatest contact area for freezing is provided. 
Such an evaporator can be constructed by simply sol- 
dering copper tubing to the unexposed side of a metal 
sheet as is being done by some manufacturers. Another 
choice is to employ prefabricated flat plate evaporator 
units of any one of a number of patented designs. In 
one such evaporator two parallel plates are pressed into 
intimate contact with a copper refrigerator coil sand- 
wiched between them. This is done by drawing a 
vacuum on the enclosed space. Other evaporators pro- 
vide a continuous channel for refrigerant flow between 
two metal sheets, which is accomplished by seam-weld- 
ing together a flat sheet and a sheet provided with suit- 
able embossing. Evaporators of this kind may be had 
in practically any size and shape, from small individual 
shelves to complete inner liners. Well constructed 
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CONCENTRICITY... 


for Minimum Transmission Losses 


in High Frequency Lines 


SYMMETRY, accuracy of concentricity and proper dimen- 
sions of the dielectric, are important factors in the efficient 
performance of coaxial cables. 
The outer conductor consists of a closely woven copper 
braid which permits maximum flexing without impair- 
ment of characteristics. 
Anaconda research constantly aims at improved types to 
keep pace with the rapid progress in this field. Anaconda 
Coaxial Cables are constructed to fulfill present objectives 
of electrical designers, and our engineers will gladly coop- on eee inp i 
erate in the development of special models for individual Army-Navy 
requirements. ame 


wis ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 Broadway, New York City 4 Subsidiary of Anaconda Copper Mining Company 


CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 
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...in appearance 
.-.in assembly 


ELECTRIX 
PLUGS offer 


Q Superior features of 
mechanical design 


® Quick, easy assembly 


Q Lowest cost per 
finished unit 


QO 
ELECTRIX 


140-158 MIDDLE STREET 
PAWTUCKET © RHODE ISLAND 


UNITED STATES RUBBER COMPANY 
Exclusive Selling Agents 


WHEN YOU NEED A WARM AIR FLOW 
ia aa 
HEATERS \jaeeeen 


Pir ik 


(One of the popular 


G-E midget heaters)” 


Install them in air-conditioning system, drying equip- 
ment, recirculating ovens, dehydrating equipment - - - 
wherever else a clean, warm-air flow is needed. They 
are made with the standard, durable Calrod construc- 
tion plus a brazed-on fin to increase radiation. Easy to 
install. Ratings, from 2000 to 10,000 watts. Straight 
lengths from 24 to 104 inches, or bent to practically 
any desired shape. PRICES FROM $7.40 


SEND FOR GED-650 


Here, in this 56-page book, are 
the answers to hundreds of small 
heating problems and complete 
information about G-E midget 
heaters. For your copy, simply 
write to General Electric Co., 
Schenectady 5, N. Y. 


FIN CALROD HEATERS @ CALROD HEATERS @ CARTRIDGE HEATERS @ STRIP HEATERS 
IMMERSION HEATERS @ CONVECTION HEATERS @ HEATING CABLE 


evaporators can be used as primary structural members 

Condensing Unit.—The condensing unit is the “busi 
ness” end of the refrigerator. Its main component: 
are the electric motor, the compressor, the condense: 
and the liquid receiver. Among the significant factor: 
governing its selection are reliability, serviceability 
space requirements and efficiency. The equipment oi 
most veteran condensing unit manufacturers rates hig] 
on all points. Currently three distinct types of units 
demand consideration: the conventional, open type ; the 
hermetically sealed type; and the service sealed unit 
The distinction between these lies in the relation of the 
motor and the compressor to each other. In the con 
ventional type unit, the motor and compressor art 
separate entities with the power being transmitted 
through a belt and pulleys or by close coupling of the 
motor and compressor shafts. The inherent trouble 
spots in this arrangement are belt wear, compressor 
shaft-seal leakage, and motor bearing wear. Trouble 
at these points is not altogether avoidable but relatively 
easy to correct. In hermetically sealed units the motor 
and compressor, mounted on a mutual shaft, are com- 
pletely encased in a single housing. This does away 
with the common ailments of the conventional type 
unit. If a failure does occur, however, refrigeration 
can be restored only by replacement with an identical 
unit. A design combining the, best features of the con- 
ventional and hermetically sealed types is believed to 
be achieved in the service sealed type of construction. 
the latest condensing unit development. Sealed in a 
common housing, the compressor or motor are never- 


pe accessible for service through a large removable 


fffe plate. 

In outlying districts serviceability is an important 
consideration. The tendency is to restrict hermeticall\ 
sealed units to small home freezers and to furnish farm 
freezers with condensing units which can be readily 
serviced in the field. 


REFRIGERANTS AND MOTORS 


The refrigerant almost universally selected for 
freezers is Freon F-12. Its preference over other re 
frigerants can be ascribed to the fact that it has about 
the best operating qualities for small capacity units 
furnishing 0 F storage temperature. 

Condensing unit motors preferably should have a 
high starting torque, although for compressors equipped 
with unloaders or systems using the capillary tube flow 
control this is not absolutely necessary. Nevertheless 
the capacitor-start induction motor enjoys by far the 
greatest favor with condensing unit manufacturers 
Repulsion-start induction motors rank second in con 
sideration. 

Fully aware of the need for space-saving condensing 
units, most manufacturers are bending every effort 
toward compact design. For instance, the overall di 
mensions of one of the one-quarter horsepower self 
contained condensing units are only 18% x 14% x 
11’ inches and further size reduction scarcely seems 
possible. Nevertheless, two recent developments give 
promise of still greater space economy. One is the us 
of the new refrigerant Freon F-22. Compared to Freor 
F-12, it requires only about 71 per cent of the pistor 
displacement for the same refrigerating effect, thu 
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... for lower cost 
product identification 


If your post war product requires identification, trade marking, 
lubrication instructions, patent or operating data...investigate Meyercord 
Decalcomania name plates. They’re easily, quickly applied at production line 
speed ...to any commercial surface. ..in any size, colors or design. No screws, 
rivets or bolts required. Easy to use, lasting adhesives do the job. Meyer- 
cord Decals can be made resistant to water, oil, acid, dirt, fumes, tempera- 


ture extremes...even vibration and abrasion. Address inquiries to Dept. 7-8. 


FREE DESIGNING SERVICE... 
Manufacturers and designers are invited to avail 
themselves of Meyercord’s free designing and techni- 

cal consultation service on postwar identification problems. 


THE MEYERCORD CO. 


World’s Largest Decalcomania Cri rat te ie 


5323 WEST LAKE STREET + + + CHICAGO 44, ILLINOIS.” 
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LEA METHODS—LEA COMPOSITIONS: 
Remove Burrs an Fins 
QUICKLY— ECONOMICALLY 


nee 






This is the way 
Plastic Manufac- 
turers, Inc., of 
Stamford, Conn., 





removes Sanding .rehed 
Marks from te Fee 
Phenolic Molded Pro 

Grips. 


These hand grips go on 
many of our Army and Navy 
Bombers for controlling tur- 
ret gun firing, communica- 
tions and turret rotation. 
They have to be as smooth 
as glass. Parting lines of 
matched sections must not 
have any ridges or depres- 
sions. 





To help bring about these desired results, 
Plastic Manufacturers use the Lea Method 
with a special Lea Composition for one of the 
steps in removing roughness from the edges of 
the molded parts. The “before” and “after” 
pictures are of this step. 


In ever-increasing number, molders and con- 
verters of plastics are turning to LEA for 
improved techniques and proper compositions 
for removing burrs and fins as well as buffing 
the molded parts. If you are not satisfied 
with results or costs in your 
plant, why not put your prob- 
lem up to our technical staff? 
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THE LJ MFG. CO. 


WATERBURY 86, CONN. 
Burring, Buffing and Polishing . . . Manufacturers and Specialists 
Development of Production Methods and Compositions 











permitting equivalent compressor size reduction. The 
other is the use of silicone insulating varnishes and oils 
in electric motor construction and operation. Because 
of the exceedingly high heat resistance of these mate 
rials, motors can be safely operated at higher tempera 
tures and, as a consequence, motor size shrinkage to 
50 per cent may be feasible. 

The power requirement for freezers varies with the 
size of the cabinet, the thickness and type of insulatior 
and the freezing capacity desired. 

Typical minimum condensing unit ratings for several 
different size food-freezer cabinets are about as shown: 


Condensing unit, hp. Freezer capacity, cu. ft. 
yy 8 
V4 12 
3 30 
¥y, 60 


If a fan is used for fast freezing it reduces the avail- 
able refrigeration by the heat equivalent of the fan 
motor input. 


CONTROLS 


Controls.—The refrigerant flow control is an impor- 
tant part of the refrigeration system. Its purpose is to 
meter the refrigerant to the evaporator. A favorite 
control device is the thermostatic expansion valve. 
With the aid of a temperature-sensitive bulb clamped to 
the return line near the evaporator, the valve auto- 
matically regulates the admission of the refrigerant so 
as to keep the evaporator completely refrigerated in 
spite of variable refrigeration loads. Another metering 
device is the capillary tube, which consists simply of a 
length of small diameter copper tubing having a fine 
bore. The proper size of such tube for any given 
freezer must be carefully predetermined. Since mov- 
ing mechanical parts are absent it is not subject to 
wear, however dirt and moisture can readily block it 
shut. If this occurs a replacement of the capillary tube 
provides the remedy. With this flow control the pres- 
sure on the high pressure and low pressure side of the 
refrigeration system balance out during the off period. 
Thus there is no starting load and a high starting- 
torque motor is not required. The flow control pre- 
dominantly selected for food freezers is the thermo- 
static expansion valve. 

Pressure- or temperature-actuated electric motor con- 
trols can be used to govern the operating periods of the 
electric motor. With either type of control adequate 
temperature regulation is obtainable. 

The pressure-responsive control operates the refrig- 
erator so as to keep the refrigerant pressure in the 
evaporator between set limits. But since the refrigerant 
temperature is a function of its pressure, this is equiv- 
alent to regulating the temperature of the refrigerant, 
which in turn establishes the temperature of the freezer 
space and its contents. The pressure control is most 
conveniently mounted on the condensing unit. At that 
location the control is readily available for a service- 
man’s adjustment or inspection and the tubing connec- 
tion to the compressor is short and direct. This consti- 
tutes a suitable arrangement if accessible temperature 
adjustment by the user is not being provided. 

The temperature-responsive control regulates re- 
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“New Catalog and Handbook of Taylor Laminated Plastics 


Just off the press! A 54-page catalog 
and handbook containing the latest 
factual data, standards, and engineering 
information on Taylor Phenol Fibre and 
Vulcanized Fibre sheets, rods, tubes, 
and fabricated parts. An invaluable 
reference book for purchasing agents, 


& ira 


design engineers, and manufacturers 
whose products contain laminated 
plastic parts. The scarcity of paper has 
forced us to make this a “limited edi- 
tion,’’ so if you want to be sure of getting 
a copy before the supply is exhausted, 
write today on your business letterhead. 


AYLOR EIBRE COMPANY 


| LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE * Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA « OFFICES IN PRINCIPAL CITIES - PACIFIC COAST HEADQUARTERS: 8448. SAN PEDRO ST., LOS ANGELES 13 
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ESICO 
SPOT SOLDERING 
MACHINE 





Treadle 
advances 
operator's 


A real time-saver 
perated. Automatically 
ron and solder, leaves 
ands free for wo.k 


ESICO 


SOLDERING IRON 
CONTROLS 








Positive TIP control prevents 
over -heating — tip cannot fall be- 
low soldering temperature The 
only practical method of control- 
ling heat in the tip—an exclusive 
ESICO feature! 


ELECTRIC SOLDERING IRON CO. Inc. 



























Dependability is only one 
of the many outstanding 
qualities that have made 
for 
almost 20 years. Efficient 
and economical operation 
these 
fine tools. For better per- 
ESICO 


all ESICO products 


are assured with 


formance, get 
Soldering Equipment! 


Write Today 
for Complete 
Information on 
the Esico Line 


weheg. U.S. 







Pat. Off. 






2845 West Eim Street, Deep River, Conn. 




























Motorless and Motorized 


SPEED 


REDUCERS 


1/50 to 7 1/2 H.-P. 
08 to 450 R.P.M. 


For SLOW SPEEDS 


Janette Speed Reducers offer 


these outstanding advantages: 
No jack shefts, pulleys, belts, sprock- 


4 


ts, or chains needed. The ratio of 


speed reductionis positive. Excep- 
tionally low installation cost, be- 


cause of their compactness. Motors, . 


os and gear boxes are all Janette 


uilt, eliminating divided reponsi- 


bility for their successful operation. 
A large number of styles are avail- 


a 


cations. 


ble tomeet various kinds of appli- 


Efficient, high speed, low 


cost motors can be used. The con- 
struction permits easy access to all 


parts, resultin 
nance. 


in low cost mainte- 
Catalog Upon Request. 


Janette Manufacturing Company 


556 W. Monroe St. 





Chicago 6, ILL. 


frigerator operation on the basis of the temperatu 
variation at its temperature-sensitive element. Cons-- 
quently this element must be judiciously located. A 
tachment direct to the outside surface of the refrigerated 
inner liner is considered as good a location as can |e 
found, providing both a representative temperature aid 
protection against injury. This type of control lencis 
itself better for location of the control case in the 
freezer housing, which is especially desirable if acce 
sible temperature adjustment is to be furnished. (Oj 
the two types of controls the temperature-actuated one 
enjoys the preference. 

Most controls operate within a plus or minus 2 F of 
the control point. This is sufficiently close for freezer 
temperature regulation and it is at the same time far 
enough apart to prevent excessively frequent cycling 
of the refrigerator. Due to the lag in heat transfer 
and the thermal capacity of stored packages, the actual 
temperature change of the foodstuffs will be less than 
the control differential. 

Controls incorporating an alarm switch are now 
obtainable and it is indicated that most freezers will 
be equipped with this feature. When rise of the 
freezer temperature to say 8 or 10 F, takes place, this 
auxiliary switch causes an alarm bell to ring or a 
warning light to go on. The alarm circuit should 
be separate from the motor circuit to insure reliability. 
An independent power source, such as a battery, might 
be used. The warning light should be located where 
it is most likely to be observed. An alarm bell has 
the advantage that it can be an integral part of the 
freezer and yet furnish a readily noticeable warning. 

As a further safeguard, motor overload protection 
with automatic reset is generally considered indis- 
pensable. Built-in thermal devices give the best pro- 
tection. They stand guard against motor failure caused 
by high ambient temperature, continuous overload, 
stalling of the motor or by prolonged running on the 
starting winding. 

As a convenience in checking on the existing tem- 
perature conditions, a dial-type indicating thermometer 
has considerable customer appeal. 


4 


FOOD FREEZER RESEARCH 
During 1943 considerable activity in advancing 
freezer design was evident. In that year a technical 
standards committee, sponsored by the Rural Elec- 
trification Administration, issued a bulletin entitled 
“Functional Specifications for the Home Freezer and 
Storage Chest of 25 cu. ft. Capacity.” This was fol- 
lowed by a bulletin covering “Proposed Standard Test 
Procedures for Farm Freezers and Storage Cabinets” 
published by the American Society of Agricultural 
Engineers. About the same time Cornell University 
held a conference on home freezers in which research 
of agricultural refrigerating en- 


workers colleges, 


gineers, manufacturers’ representatives and owners 0! 


freezers participated. Last year an extension pamphlet 
by the State College of Washington under the title 
“Home Built Farm Refrigerators” gave farmers com- 
plete instructions on how to build large freezers. 

No doubt this year will see further work accom- 
plished. Designers can draw on such information 
treely to aid them in clarifying their ideas. 
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AIR GRINDER 


Model JA is a new design both 
inside and outside. In it are utilized 
fewer Parts, and th 


is governed at 
same low Price, 
S.A, remains, 


Weight 12 ounces; Length 634 inches; 
Chuck size ¥% inch. Wheel guard 
removed for better illustration, 


a iia eg : 


ro 


WEIGHT 12 OUNCES; LenaTH 8-3/4 INCHES; CHUCK SIZE 1/4 INCH, 
WHEEL guarp REMOVED For BETTER ILLUSTRATION, 
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— available soon! 


— THESE 

TIME - TESTED 
SYNCHRONOUS 
SELF - STARTING 
SELF - LUBRICATING 
MINIATURE 


SNGHIRIGIN 


TIMING MOTORS 


AND 


TIME MACHINES 


@ If you manu- 
facture timing de- 
vices and plan soon 
to go into produc- 
all the 
facts now on these 


tion, get 


“tiny timers.” 


@ SYNCHRON Motors are compactly built, with 
rotor and coil nested in a sturdy, streamlined case only 
2%,” x 1 5/16”. These motors have power to pull 8 
oz. direct load continuously at 1 RPM, and they are 
pre-tested to operate at 40 degrees below zero or 140 


above. 


@. SYNCHRON Timing Machines—powered by SYN- 
CHRON Motors—are accurate, long-wearing, and easy 
to mount. They operate at standard intervals of 1 
RPM, 1 RPH, 1 RP12H, and 1 RPD. Other intervals 
if desired. 


Write for SY NCHRON Catalog, 
complete with engineering data. 


HANSEN MANUFACTURING CO., INC. 
PRINCETON 3, INDIANA 
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What Are the Reasons 


for Standardizing Electric Motors? 
(Continued from page 111) 


sulted in lower prices—to such an extent that only this 
year ball-bearing, integral-horsepower motor prices in 
smaller sizes were reduced 5 per cent to the sleeve- 
bearing motor level. Activity with steel companies 
has resulted in the development and universal use of 
silicon steels as standard lamination material for better 
quality motors. Standard specifications for aluminum 
have helped to make possible cast-aluminum rotors for 
squirrel-cage motors. Grease specifications for motor 
bearings have been recognized by users and manufac- 
turers alike as of the highest quality. 

But all this co-operation and standardization time and 
expense would not be justified if it did not result in 
substantial benefits to purchaser and manufacturer alike. 
Let us summarize these benefits—benefits -which have 
made the standard set-up endure and have ‘encouraged 
thinking men to recommend continued activity. They 
are briefly listed in the panels on other pagés but are 
more fully discussed below. 


BENEFITS TO PURCHASERS 


Prices.—Of paramount importance to all, of course, 
are cost and price reduction. Most eloquent in sum- 
marizing the success in this respect is the accompany- 


SELLING PRICE 


1930 


YEARS 


Reduction in prices of general purpose one-horsepower 
induction motors, over a period of years. 


ing price-history curve of a 1-hp, 1800-rpm motor 
typifying all induction motor lines. And this price re- 
duction trend was made without jeopardizing a right to 
make a reasonable profit on motors even over and above 
standardization development expense. To be sure, 
there have been times when slight price rises have been 
expedient in order to meet rising materials and labor 
costs which temporarily outstripped standardization re- 
ductions. But the net result has been down. Note- 
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<o and Lockwasher G7 


Provides unfailing security with Savings 





in Time, Cost, Weight, Space 


YEARS of successful use on Radio, Electrical and Me- 
chanical equipment have proved that the double- 
locking action* of PALNUTS holds tight under 
vibration, eliminating need for slower, heavier, more 
expensive nut-and-lockwasher assemblies. 


With this dependable security of PALNUTS, you also 
cut the cost of fastenings in half—reduce assembly 
time 50%—-save up to 90% 
in weight—require less space. 
PALNUTS are single thread 
locknuts, made of spring 
tempered steel. Speedily ap- 
plied with Yankee or Power 





Double-Locking Action Drivers. Available in a wide 
When the PALNUT is range of types, sizes and 
tightened, its arched, finishes. 


slotted jaws grip the bolt 


like a chuck (B-B), Send details of your assem- 
while spring tension is : 

exerted upward on the bly for samples. Write for 
bolt thread and down- Palnut Manual No. 2 giving 
ward on the part (A-A), eS aces haa z 
securely locking both. complete engineering data. 


THE PALNUT COMPANY 
66 Cordier Street 
Irvington 11, N. J. 
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worthy is the relentless downward trend since the e: 
1920’s, when again standardization most 
portant factor. Or take the case of the fractional-hor-e- 
power motors. Who in 1920 would have believed th: 
$28.25 net-price washing-machine motor could at cone 
time be purchased for $6.90 list? Or that a Y% i 
motor selling at $38 in 1926 would sell for $25 in “ia 
Quality.—Contrary to the belief of some that stand- 
ardization stagnates design, it has substantially stepp : 
up quality even in the face of lower “More for 
their money” the actual How els 


Was a 






prices. 


has been result. 
To purchasers— 

Lower prices. 

Better quality. 

Sounder basis for 


accurate comparison. 


More convenience in use. A 
Greater availability. 
Prompter repair and exchange service. 
Greater safety. 

To manufacturers— 
Simplification of manufacture. 
Conservation of materials and labor. 


Ease of marketing and distribution. 


ee 


E ficient organization operation. 





Some of the benefits that may be expected to result 
from standardization of motors. 


could people have drip-proof motors at open motor § 
prices, ball-bearing motors at sleeve-bearing prices, 
starting current motors at normal-starting current & 








low- 





prices, enameled wire, cast frames, and dynamically- 
balanced designs all as standard, etc. ? 
Actually standardization establishes quality § mini- 


mums for the guidance of manufacturers and users alike. 
Standardization is invaluable as protection to the manu- 
facturer who wishes to enter a new field and to the 
naive purchaser who buys a new product. It forms a 
basis for accurate comparison. It certifies the equip- 
ment representing hall marks of quality and thus makes 
possible the elimination of substandard equipment. 
Availability—Without standardization, shipments J 
are on a custom-built basis and warehouse stocks are a t 
risk. With it, one company can economically justify J 
the warehousing of over 33,000 motors at a total value 
of $3,500,000, and can set up to produce motors on a § 
maximum load cycle of only six weeks for many sizes J 
and in most instances less, as a consequence of stand- 
ard material flow. This prompt shipment can be evalu- 
ated by processors in terms of maintained or accelerated 
production and by machinery manufacturers in reduced § 5 











inventory and shorter turnover. 

Convenience.- the time- and trouble- 
saving accruals in selection of motors from standard- 
ized classifications of motor types and ratings, and 
installation and maintenance from standardization of 
mounting dimensions and rotation and terminal iden 
tification consistency. the standardizatio 
of integral-horsepower motor frame sizes was done 


Obvious are 






Specifically, 
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Size “0” 


A. C. Horsepower Ratings 


Volts: 110 220 
‘ 


| B Single phase: 1 13 


; Polyphase: 13 2 


D. C. Horsepower Ratings 


Volts: 115 


D uble Pole: 1 


Single Pole: 4 





* 28 different ratings of 
interchangeable heaters. 
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“LOAD LIMIT” 
Across-the-line type 


START HERE for dependable operation of your machines and 
trustworthy protection of motors! This compact design packs 
all the safeguards that hard-driven power units meed now. 
Thermal overload protection for polyphase motors up to 2 H. P., 
440 V., A.C., or 142 H. P., 230 V., D.C. For single phase to 
1% H. P., same voltages. Interchangeable heaters from 0.24 
Amps. to 12.5 Amps. provide 28 different ratings without spe- 
cial fusing. . . Silver- plated switch contacts with knife action. 
Full floating, self-aligning movable contacts, spring - reinforced. 
Thermal protection by bi- metallic action. Trip- free mechanism; 
smooth, positive action; Bakelite base. Ask for Catalog 9-M, 
with engineering recommendations for your special control 
problems. 


INDUSTRIAL CONTROL DIVISION 
ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD, CONN. 
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Make Plans Now... 
for the coming PLASTIC ERA 





Consult ROGAN 


Here at Rogan, seasoned engineers are ready and willing to 
assist you in determining your post-war Plastic require- 
ments. 

Whether your peacetime products are to include elec- 
tronic equipment, electrical appliances, stoves or what have 
you, the Rogan Organization will gladly provide cost-free 
advice on all phases of plastic production. 


Send Us Your Specifications Today! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
2001 So. Michigan Avenue CHICAGO, ILLINOIS 





FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


EASY 7 OPEN FOLDS OVER HERE TO CLOSE 
TO 
vy eum 


NO SPECIAL TOOL REQUIRED 





























NEAT 
IN 
APPEARANCE 


KRUEGER & HUDEPOHL 


Se ee Lugs and Connectors 
THIRD AND VINE STS. CINCINNATI 2, OHIO 


the convenience of machine-tool and automobile mani 
facturers. It cost the motor manufacturers an esti- 
mated $10,000,000 and has quite likely saved users 
many times that. 

Service—Prompt replacement of a motor or avail- 
ability of repair and renewal parts is assured, even aiter 
years of operation, for standardized lines of equipment. 
The most striking example of this is the exchange plan 
on fractional-horsepower motors made by one manu- 
facturer, which has been made feasible through stand- 
ardization. It has been found economical to put motors 
on this super-fast and convenient service plan when 
25,000 units of the same or closely related types have 
been built, 

Safety——With motors as well as other electrical ap- 
paratus, the protection of users has been enhanced 
through the attention given safety features by both the 
manufacturers themselves and the standardizing bodies. 
What better evidence is there than the development of 
explosion-proof motors for use in hazardous locations? 
Also cooler motors, oil-tight bearings, and adequate in- 
sulation have made motor drive, from a fine standpoint, 
about the safest drive available. 


BENEFITS TO MOTOR MANUFACTURER 


It simplifies, reducing the number of sizes, the variety 
of processes, the amount of stock and the paper work 
that so largely account for the overhead cost of making 
and selling. 

It conserves, saving on the losses from defects, leit- 


2 
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over pieces, and inadequate tools that must accompany ff 


odd-lot manufacture, by allowing large-scale produc- 
tion of standard designs. Each step in this direction 
justifies better tooling, more careful design, and more 
precise controls, all conserving both time and materials. 

It promotes greater ease of marketing and distribu- 
tion. 

It makes for a smoother running organization. 

These benefits and the many standardization achieve- 
ments in a field so intricate as motor manufacture might 
not have been so substantial had not activities been 
guided by a basic philosophy. This philosophy could 
be summarized as follows: 


PHILOSOPHY OF MOTOR STANDARDIZATION 


a. The customer must benefit as well as the motor 
manufacturer. 

b. The product should be standardized—not the com- 
mercial procedures or prices as in the case with Euro- 
pean practice. 

c. The emphasis will be on physical and mechanical 
standards rather than on electrical characteristics. 

d. Quality is the key objective—making possible the 
culling out of substandard equipment. 

e. At no time shall standardization involve an agree- 
ment not to build anything and everything and thus 
limit a justifiable choice on the part of purchasers. 

f. Engineering designs must not be frozen and thus 
prevent improvements such as reduction of size, im- 
provement of operating characteristics, etc. This is 
usually assured by the standardization of maximums of 
minimums, but not both. For example: the standard- 
ized values of minimum starting torque values repre- 
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your instruments 






aD Ga c¢in. | night METER 
oo : 1H }i ¢ Wake INSTALLED 
- a . ea a Es ! | % : 1 fi tn 3 (a y \ = 7 
, : A : 3 “ : f & : \' re & © Ls IAN 
. Bf : ~ ; bee T/ rf i E Sy. =— 
cf VA FAVA JZ A , Le Me Aas 
on OS, 71 A\¥F Ta 
re ks , mi = to T. 
, LONGER LIFE - GREATER ACCURACY 
OF READING - LESS MAINTENANCE COST 
re § 
‘ht {) Vibration is like the thumb of the dishonest butcher Illustration above shows a Lord round-case 


en § on his scales. No matter how accurate your recording §metermounting.These mountings can be furnished 
jd @ instrument, it can record what you want measured with either tapped or plain holes in the inner ring, 
jonly when you have removed all outside interference. | to accommodate the size and hole spacing of any 


) ing of a delicate instrument, destroy the meter calibra- These meter mountings are extremely 
tion, or actually damage the working parts. compact, requiring only about 1” more on the 
tor Since finely adjusted instruments are often espe- diameter for installation than unmounted meters. 


» cially needed where they are exposed to unusual Their effectiveness has been demonstrated in 
m- ) Vibration, there is only one answer to the problem: ™any Cases. 
ro- | Vibration control and isolation. 


' To provide this protection Lord has developed a 
| | complete line of Shear Type Bonded Rubber mountings 
in a variety of sizes, shapes, and load ratings, for all 
“types of applications ranging from individual round- 
case meters to complete instrument panels. 
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A new illustrated leaflet it takes BONDED RUBBER Zn Scar 10 ABSORB VIBRATION 
on Lord Meter Mounts, 


with drawings, charts, 


im test daca, and other LORD. MANUFACTURING COMPANY 


pertinent information 
will gladly be sent upon ERIE, PENNSYLVANIA 


; O! request. 










of Shear Type Bonded Rubber Mountings 


Originators 
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DUPLICATED 
WITHOUT 


yh ae 


If you desire to save 

time and critical mater- 

ials on production of 

metal stampings or other 

small parts, then the 
DI-ACRO System of 
‘‘Metal Duplicating 
Without Dies” merits your 
consideration. It is based on 
the rapid and accurate pro- 
duction of formed parts with 
DI-ACRO Shears, Brakes 
and Benders. All duplicated 
work is accurate to .001”. 
These precision machines are 
adaptable to an endless va- 
riety of work, and ideally 
suited for use by girl operat- 
ors. For short runs your parts are BENDERS 
processed in a matter of hours in- 
stead of waiting weeks for dies. 


Send for This Catalog 
*DIE-LESS DUPLICATING” 


It illustrates many stampings or parts made with- 
out dies, gives full details on DI-ACRO machines 
and shows how they may readily be adapted for 
various applications. Request your copy now. 


... under temperature control! 


Surgical instrument sterilizers 
must not fail, that explains why 
Fenwal THERMOSWITCHES are 
specified as standard equipment. For 
positive temperature control, you 


can’t beat aFenwal THERMOSWITCH! 
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ASHLAND: MASS. 
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sent the dividing line between substandard and standa 
There is only the economic ceiling to the degree jf 
quality which a manufacturer can supply. As tl! it 
quality increases, a new standard may more nearly « 
scribe a standard motor and the standard itself should 
be changed. 

g. In any simplification by combination, the stand- 
ard adopted shall include the qualities and use features 
of the line eliminated—e. g., drip-proof for open 
motors, etc. 

h. Support standardization with price benefits—with 
price additions consistent with costs for special features, 
and with service benefits such as exchange plans. 

i. Work constantly so to define and promote motor 
uses and to simplify manufacture, design, and distribu- 
tion on preferred sizes and types that the economies of 
volume production can be realized. 

j. Encourage the sale of those specials which promise 
a reasonable volume in order to meet necessary user re- 
quirements and to stimulate design improvements. 

k. In manufacture within the factory, achieve sim- 
plification by maximum use of common parts, employ- 
ment of methods using common tools, utilization of 
preferred number series for fewer sizes, and standardiza- 
tion of suppliers’ materials and parts. 


DETERMINING PROPER TIMING : 


The two standardization techniques which determine 
yroper timing are: 
proj g 


1. The merchandising technique : 

It presupposes that the motor manufacturer has 
product which he is so confident fulfills a basic need 
that he can proceed with its design and production on 
a standardized basis, and then merchandise the product 
so aggressively that it wins widespread acceptance in 
substantially its original form with only minor modifica- 


tions. It then becomes the industry standard. 


2. The evolutionary technique : 

Fhis method is a result of evolution and timing. It 
is more costly and laborious, but is also more conserva- 
tive. It recognizes three stages of standardization 
development. The first one is individual development 
by machine designers. This is a period when competi- 
tion of ideas is paramount. (Motor standardization 
at this stage is undesirable.) Next is consolidation of 
position and emergence of the best idea, with imitation 
by other manufacturers. This is the period when com- 
petition on price, quality, and delivery prevail. (The 
ideal time for launching motor standardization.) The 
third stage is the standardization period. 
three years are usually necessary for the majority of 
manufacturers:to change over, due to cost of redesign, 
field service, etc. (It usually entails combined industry 
standards participation. ) 

Standardization is a dynamic thing requiring con- 
stant effort in line with new developments and new 
objectives. Motor and generator standardization yet 
to be accomplished is considerable and falls into four 
general classifications as follows: 1.—Revision of pres- 
ent motor standards; 2.—Greater emphasis on_ that 
standardization which benefits distribution as contrasted 
to manufacturing and use; 3—More consciousness on 
the part of all purchasers of the benefits of buying 
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Browz is an eternal metal. Time, 
weather or atmospheric conditions leave 
it untouched. Evidence of this can be 
gained from the implements fashioned 
by primitive man. Many such articles, 
buried since 2000 B.C., are still in their 
original condition. This is but one reason 
why bronze is the ideal metal for bearings. 


BRANCHES IN 
18 INDUSTRIAL 
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Press Asso., 


Manufacturers of equipment, designed to 
operate in all kinds of weather, find 
bronze sleeve bearings add years of effi- 
cient service. In addition to performing 
all the functions of a bearing, they cannot 
rust . . . they do not disintegrate. 


Alert manufacturers, looking for ways and 
means to improve their product will do 
well to consider bronze. Our engineers 


are ready to help you select the correct 


bearing for each application . . . the one 
that will give the greatest service . . . for 
the longest period of time . . . at the 
lowest unit cost. Why not write—TODAY? 


JOHNSON BRONZE CO. 
570 SOUTH MILL STREET 


NEW CASTLE, PA. 


Inc 





ELECTRO-COATED ZINC, COPPER, 
NICKEL AND BRASS..HOT DIPPED 
TIN AND SOLDER. . LACQUER 
COATED IN COLORS... UNCOATED 
PRECISION STRIP, CARBON AND 
ALLOY SPECIALTIES. 


OATED METAL provides a direct means of reducing 

operations between raw material and finished parts. 
ThomaStrip—precoated with zinc, copper, brass, nickel, 
solder, tin or lacquered in colors—offers a commercial 
product at low cost that affords many applications for 
fabricated parts. Being precoated, ThomaStrip assures 
a uniform coating on the inside and outside of parts, re- 
gardless of complexity of formation. Thomas will be glad 
to give you the benefit of long engineering experience 
with coated products. Present your problems to us for 
recommendations. 


Oat a tS 


COLD ROLLED STRIP STEEL SPECIAL Tees 


standard equipments ; 4.—International standardizatin, 
There are further discussed in the following paragrap\s, 

One of the greatest errors that can be made by either 
party to standardization, the motor manufacturer or 
the motor user, is to consider specific standardizations 
as permanent things. Such an attitude is the antithesis 
of progress. Regular review of standards in the light 
of new knowledge and field experience is a prerequisite 
of the eternal search for better equipment at lower costs. 
Take the matter of motor size and weight for a given 
horsepower, for instance. It is intimately associated 
with mounting dimensions and interchangeability. It is 
also directly related to ease of mounting, compactness 
of arrangement, and low shipping costs from a machine 
design point of view. But most important, it is a 
significant measure of the progress in motor-design 
art. Stifle the freedom of a motor designer to put 
more horsepower into a given frame and you interfere 
with progress just as much as though you prevented 
an automobile designer from changing his designs more 
than once in ten years. 

One need but look at the accompanying chart showing 
reduction in motor sizes over the years, to get an in- 
dication of how new materials, knowledge, and methods 
have made possible better utilization of material, and 
hence the reduced cost and prices previously men- 
tioned. Even today the motor industry is on the 
threshold of exciting new developments. Inorganic in- 
sulations of many kinds, like the silicones, promise to 
open up new frontiers of high quality and weight 
saving. 

Therefore, while a stabilization over a reasonable 
period of frame sizes for given horsepowers is recog- 
nized by motor manufacturers as being desirable for 
users, it is equally apparent that when new material 
utilization inside the motor has reached the point where 
the outside carcass fits the inside part, like a fat man’s 
coat does a thin man, a frame size re-rating is essential 
to the benefit of all, user and manufacturer alike. 

Another example of the dynamics of standardization 
is the current study being made of present temperature 
measurement methods. There are many others, too 


EMPHASIS ON DISTRIBUTION 


Economists are pretty generally in agreement that in 
the postwar world anything which facilitates distribu- J 
tion will promote business and smooth out business 
cycles. As a result, there is much to be done on motor 
standardization which will benefit the distribution of 
this product. Distribution of motors will, of course, be 
aided if there are fewer types to distribute. Fewer types 
will result from a greater combination of types, the ff 
final type standardized incorporating the features of § 
the types eliminated. We have seen the elimination of 
the normal starting current, general purpose motor, 
and a combination resulting in one low-starting current 
design. We have seen the elimination of the open 
motor in favor of the drip-proof motor. Yet, in the 
picture is the splash-proof design, intermediate between 
drip-proof and fan-cooled. Perhaps the day will come 
when it, too, can be eliminated; and perhaps ultimately 
the establishment of one motor—the totally-enclosed, 
fan-cooled, or its equivalent, will be realized. Already 
the automobile companies have standardized largely 
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Here's how American Magnesium 
is building 40-gallon Oil Tanks 
_ for P-47N Thunderbolt fighters. 





wee 


al 
re SHEET HAS FORMABILITY 
al 
It took a heap of squeezing, many humps and of the part involved. 
Mn 
re hollows to fit this 40-gallon oil tank into a American Magnesium will gladly share the 
0 








former 28-gallon tank space. Magnesium 
sheet has the formability to do the job. 
American Magnesium’s more than twenty- 
five years’ experience in working with 
magnesium provides real know-how. Mazlo 
Magnesium sheet can be successfully formed 


cold, warm or hot, depending upon the design 






MAGNESIUM 





know-how gained through its many years of 
designing, manufacturing, and assembling 
magnesium parts. For this assistance we 
invite you to write Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1715 Gulf Building, Pittsburgh 


19, Pennsylvania. 


--¢ MAGNESIUM 
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MOTOR DATA 


No. 126 





2300 FRAME MOTOR 


1/5 HP at 3800 RPM 










The basic design of 
the 2300 Frame Motor has been used 
in scores of individual modifications. Many 
of these designs are complete and 
available—others for new equipment 
can readily be developed. 













ELECTRICAL MECHANICAL 
Series or shunt wound Low weight factor 
High starting torque Unusual compactness 
Low starting current Completely enclosed 
High efficiency Base or flange mounting 
Low RF interference Laminated field poles 
Unidirectional or reversible Precision ball bearings 
Armature and field windings Segment-built commutator 
varnish impregnated and baked Permanent end play adjustment 
2300'FRamEMoTORS | 22)° | 22'° | 
Watts Output, Int. (mox.) 160 50 












Torque at 6000 RPM (in. o7.) 10 















Torque at 3800 RPM in. oz.) —_ 
Lock Torque (in. oz.) 14 
Volts input (min.) 5 
Volts input (mox.) 28 
Temperature Rise int.) 

Diameter 

Length less shaft 






Shaft Dia. (mox.) 
Weig (ibs. 


tl 
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POWER PLANTS + CONVERTERS 


New York 






DYNAMOTORS + D.C. MOTORS + 


New York eee eee 


on totally-enclosed motors, and this trend seems 
be growing. 

Distribution is facilitated by set-ups which pern 
merchandising techniques. Merchandising is best a 
complished through the “packaged” idea. Quite like!, 
more standardization of combinations like present-d 
gear-motors, motors with built-in overload relays, et 
will facilitate better packaging with resulting benefits + 
distribution. 


BENEFITS OF BUYING STANDARD 





An editorial in the April issue of ELEcTRIcAL MAN 
FACTURING keynoted a plea for greater consciousness, 
on the part of all purchasers, of the cost and distribu- 
tion benefits of “standardizing” their purchases. It is 
purely a practical approach to the problem of reducing 
costs for the competitive era ahead. It is not a case 
of penalizing one’s machine design with a compromise 
motor seleetion. Rather it is an attitude of not trying to 
see how “different” one’s requirements can be, and how 
insistent one can be in getting just exactly what one 
wants, but of seeking cooperatively to integrate motor 
requirements with those of others in similar activities 
and with the many preferred varieties of standard and 
semi-standard motors that motor manufacturers offer. 

One need only look at the accompanying chart of the 
many standard varieties of motors made to see that the 
selection is not restrictive. And this chart does not 
include many of the so-called “standardized specials” 
for specialized products—like jet-pump motors, gas- 
vending pump motors, and oil burner-motors. Such 
motor units have been and will always be needed. The 
criterion is: Are the special requirements basically 
needed for machines of this type as made by most manu- 
facturers, or are they just the very special requirements 
of but one manufacturer ? 

The term “repetitive manufacture” has been used to 
describe the principle being discussed. The involuntary 
reaction to the connotation of the word “standard” 1s 
thus avoided. There is no cure for high cost like 
volume. And volume comes from the grooving or 
consolidation of purchases along established lines. 


INTERNATIONAL STANDARDIZATION 


A relatively untapped machinery market of great 
magnitude is the export market. The principal obstacle 
to previous competitive participation in that market has 
been the adoption in many countries of widely different 
standards. Most influential are the power standards 
which have been established. Certainly, there is an 
opportunity springing from the need for rehabilitation 
of war-torn countries, as well as expansion of newly 
developing countries such as those in South America. 
for progressive action on the part of American utilities 
and American standards groups to establish interna- 
tional power standards throughout these countries. An) 
activity along that line by all American manufacturers, 
as well as by the American Standards Association, 
should go a long way towards helping to create a free- 
flowing international distribution. 

The disposition of used motor equipment as well as 
motor-driven machines in foreign countries in the 
manner now being discussed by government agencies, 
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YOUR CUSTOMER IS OUR CUSTOMER 
.ONCE REMOVED =», 



























The true proof of the value of Granite 
City electrical sheets is in their ability to 
to do—not just a good job—but the best 
possible job in the product you make. We 
stake our reputation with yours every 
time we sell you Electrical Sheets. And 
you can feel assured that as an active 
partner in your product, we’re going to 
see that you get the very best. Our spe- 
cialists study and select the correct type 
sheet for your job. Your order is then 
laboratory controlled throughout pro- 
duction. As a final step, the tailor-made 
sheets are carefully tested in your plant 

..and on your product. Ask one of our 
specialists to call and give you complete 


information. 


Soe 


‘| GRANITE CITY STEEL COMPANY 


. | GRANITE CITY, @@) ILLINOIS 
n, Chicago + Cleveland « Denver Memphis + Milwaukee + Minn- \ 
e Houston « Indianapolis + Kansas ~ @ le eapolis «+ Moline « New York y 






fh 
City « Los Angeles St. Louis | 


HOT ROLLED SHEETS - COLD ROLLED SHEETS + STRIPLATE + TIN PLATE « STAINLESS-CLAD STEEL - ELECTRICAL SHEETS 
TERNE PLATE + TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 
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HAVE THE ENDURANCE OF PROVIDING 


MILLIONS 


OF “MAKES” AND “BREAKS” IN THE ELECTRICAL CIRCUIT 


THEY ASSURE FULL 
PROTECTION AGAINST 
SWITCH TROUBLES 


v 

USED EXCLUSIVELY 
IN ALL TYPES OF 
MERCOID CONTROLS 


DA (Double Adjustment) 
Pressure Control 


MEANING 
BETTER AND MORE DEPENDABLE CONTROL PERFORMANCE 
INCLUDING MUCH LONGER AUTOMATIC CONTROL LIFE, 
FOR HEATING AND AIR CONDITIONING EQUIPMENT— ALSO 
FOR NUMEROUS IMPORTANT INDUSTRIAL APPLICATIONS 


eereeereere er eee eee eseeee reer eeFreeeeeeeeeeeeeeresreeee 


THE MERCOID CORPORATION, 4201 BELMONT AVENUE, CHICAGO 41, ILL. 


hd 
Shipments FROM STOCK -; 


DONGAN 
“PM” TYPE 
CONTROL 

TRANSFORMERS 


Used on magnetic starters, 
breakers, cabinets, etc., for 
outside 
lower than line voltage is 
desired. Equipped with nip- 
ple and locknut for knock- 
out mounting. Made in 50- 
60 cy.—460 volts primary, 
115 volts secondary. 


mounting where 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 





can help establish power standards which will be esse: 
tially similar for all countries. Through the accele 
ated sale of American motors with American standard 
features to foreign countries, international standardiza- 
tion is promoted. 

Third, accelerated activity on our part through 
American standards groups should be undertaken to 
renew the most urgent consideration of international 
standards by such groups as the International Stand- 
ards Association and the International Electrotechnical 
Commission. Also, we must be awake to other national 
standards activities. Currently, the British are con- 
sidering the adoption of motor standardization to help 
them in the postwar era. China, too, is open to sug- 
gestions for adoption of American standards. 

Finally, there is much to be gained from an industry- 
sponsored educational program promoting American 
standards in foreign countries. A step in that direction 
was recently taken when an introduction to ASA stand- 
ards for motors and generators was translated into 
Spanish and Portuguese. 


Needle Bearing Characteristics 


and Their Equipment Applications 
(Continued from page 114) 


needle rollers, retained within an outer race, are avail- 
able. 

Let us first describe the assembly which uses a heat- 
treated, drawn shell as the outer race. This assembly— 
a patented article—has found extended use in every 
industry, offers the advantages of an anti-friction bear- 
ing with low radial space requirements, ease of lubrica- 
tion, simplicity of installation, and high load-carrying 
capacity. 

In the electrical manufacturing industry, these assem- 
blies have been used for a great many years in such 
articles as small electric tools, being incorporated in the 
reduction gears, the chuck spindles of electric drills and 
similar locations on other hand electrical tools such as 
polishers, sanders, grinders, etc. Fig. 2 shows application 
to an electric-driven sander spindle. 

They are also used in gear reduction units incorpo- 
rated with small motor gear-reducers (see Fig. 3) and 
power hoists, bearings for gear pumps such as used in 
oil burners, and other hydraulic equipment which may 
be designed integral with the electric motor drive, 
various so-called actuators, and gear reducers used in 
aircraft. All of the described applications involve the 
operation of these bearing units in rotating motion 
some at quite high speed. 

In oscillating motion, the bearings are used in cir- 
cuit breakers where dependable and instantaneous action 
is required at extended intervals. They are also used 
in various links of solenoid-operated devices such as elec- 
tric brakes, clutches, etc. 

The bearing is designed to take a firm press fit into a 
designated bore size. The bearing will be firmly seated 
and needs no rings, retaining washers, shoulders or other 
such provisions to secure the bearing against movement. 
The use of a hardened shaft completes the bearing 
assembly and provides a low-cost anti-friction bearing 
application. In using this bearing assembly, there is no 
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THis new size plate of MYKROY glass-bonded mica 

ceramic insulation is more than 2 times LONGER 
» than the maximum size available heretofore affording 
| Production and Design Engineers many important new 
application advantages: 


], Because of increased size MYKROY can now be 

used for: Switchboard panels—Large inductance 
bars—Insulated table tops—Large meter panels— 
Transformer covers—Switch connecting rods—Bases 
for Radio Frequency or Electrical Equipment assem- 
blies and structural members in R. F. equipment where 
low-loss insulation is indispensible. 


| 2, lower cost per square inch of MYKROY in the 
19%" x 29%" sheet makes possible savings as high 
» as 334% depending upon workpiece size, considerably 
| reducing the cost per fabricated unit. 


‘ 3. Better cutting efficiency in the new plate lowers 
unit cost still further and permits employing the 
superior insulating properties of MYKROY in a broader 
' range of electronic applications. 


MYKROY IS SUPPLIED IN SHEETS AND RODS 


MADE EXCLUSIVELY BY 
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WRITE FOR MYKROY 
SHEET BULLETIN #102 
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MACHINED OR MOLDED TO SPECIFICATIONS 


ELD AVEN 
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| need for extended calculations other than a proper « e- 
O , th termination of bearing loads, together with an allowan:e 
ne O A for factors affecting bearing operation previously <e- 
scribed in the loose-roller application. After the es:i- 
mated load capacity is determined, with its proper fact 
a bearing may be selected from the rated load chart, 
suitable for the application. 


BEARING HOUSING 


The bearing must be pressed into a firm, properly 
sized housing, since the thin, surface-hardened outer 
shell of the needle bearing may be out-of-round after 
heat-treatment. The true, round hole of the housing 
sizes and corrects the ‘out-of-round condition so that 
the bearing assembly is in proper condition for opera- 
tion. The housing acts as a support for the bearing. 


ComMUTATORS 
We Are Producing 


From these 15 basic types we are making 
over 3000 variations to “fit the job.” 


Our production facilities have been in- 
creased again and again. — More than 15 
million commutators and slip rings have 
been produced since Pearl Harbor by our 
three plants. 


Fig. 4.—Use of two precision needle bearings side-by- 
side in an engine connecting rod. 


Our engineers are available to help you 
with any Commutator or Slip Ring prob- 


It affects the load-carrying capacity and the proper 
| sizing of the bearing. 

lem. Call any one of our three plants or In effect, the thin, hardened shell of the bearing may 

our representatives located in the key be looked upon as a retainer for a loose roller set-up, 

Citics. which enables the designer and shop man to use such an 

assembly where the parts are not of sufficient hardness to 

act as races. It allows a simple method of installation 

| by pressing the bearing in place on a conventional arbor 

Did ‘You Get Your press. For small quantities production, a hand-oper- 

: ated arbor press is sufficient. In larger quantity produc- 

Copy of This New tion, power-operated arbor presses are used, and bearing 

Data Book on | assembly becomes a simple operation in shop procedure. 

Commutators? The housing bore dimensions listed in the manufac- 

turer's catalog should be followed wherever the housings 

are of sufficient tensile strength and hardness to prop- 

erly size the bearing. This includes such materials as 

cast iron, soft steel, aluminum alloys and bronzes. 
“The Nation's Largest Exclusive For soft materials such as die-castings, soft aluminum 
Manufacturers of Quality ; aes a ; 

Commutators” and brass castings, or where sufficient section does not 

exist to permit proper compression of the bearing, it 1s 

TOLEDO PI Mrs co pe ae practice to decrease the recommended housing bore- 

‘ dimension a small amount to aid in properly sizing the 

si re) | E *] COMMUTATOR ig Ey bearing. There is no production difficulty in making 

CORPORATION - such an application, since the injtial determination ol 


re i ie i S D A i 3 COMMUTATOR pepe setting up the proper housing bore is all that is necessary. 
hati isi ain Following that, the same housing bores may be used as 





Write for your 
copy today. 
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WHEN AMERICA TURNS TO POSTWAR PRODUCTS 
























|... Success or failure of many postwar products will 
depend on the correct selection of a d-c power unit. 
For most low-voltage d-c applications a copper-oxide, 
a selenium or a Tungar rectifier are the units most 
frequently used. G.E. and only G.E. builds all three. 
Each performs best when doing the job for which it 
was specifically designed. 


oer sk ee 


When selecting a rectifier, construction, basic ma- 
» terials, weight, size, cost and life expectancy are all 
| factors that must be considered. The conditions under 

which a rectifier is to operate and the results that are 
) to be obtained determine which type will do the most 
economical, most efficient and most satisfactory job. 


> If you are in the market for a rectifier, choose the 

correct size and type from the G-E line. There’s a size 
) and type for every d-c application. If you need help 
in making your selection, let G-E engineers assist 
. [| you. Years of experience qualify them to recommend 
, — the rectifier which will give you the most profitable 
) performance. Whether they recommend copper- 
- [| oxide, selenium or Tungar you can be sure their selec- 
s f tion is impartial. 


— 


For more information write to Section A854-12, 
Appliance and Merchandise Department, General 
Electric Co., Bridgeport, Conn. 


e Hear the General Electric radio programs: ‘‘The 
G-E All Girl Orchestra’ Sunday 10 P.M. EWT, 


GENER AL ELEC j RIC NBC. ‘‘The World Today’ news every weekday 
6:45 P.M. EWT, CBS. “The G-E House Party” 


y 
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Monday through Friday 4:00 P.M. EWT, CBS. 


BUY WAR BONDS AND KEEP THEM 
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SALUTE TO THE HOME TEAM 


@ Throughout the war Holly has never had a work stoppage. 
Our relations with our employees have been friendly, cordial, 
cooperative. 


The urgent requirements of this all out conflict have meant 
long hours of labor often to the limit of human endurance, 
but from top to bottom in our plant you will find a sincerity 
of purpose and an intense urge to take care of our customers. 

If this sort of spirit appeals, you will like doing business 
with Holly. 


Phone Holly 2211 or from Detroit dial Cherry 4419 


AMERICAN SPRING 
* HOLLY INC., HOLLY, MICHIGAR 
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106 WEST 4TH ST ELMIRA, N.Y 





long as material specifications are not changed. 

In some applications where loads are not heavy, bear 
ings may be pressed directly into phenolic, hard rubbe 
and similar materials. In this case, it is practice to mak 
housing bores approximately .010-inch below standar:| 
to allow for the natural growth which exists for a short 
period after the installation of the bearing. 

In dimensioning housings for use with needle bea: 
ings, a nominal tolerance of .0Ol-inch is general], 


Fig. 5.—Heavy outer race needle bearings. as em- 
ployed in a traveling crane. 


allowed. Closer tolerances will result in better overall 
performance if it is possible for the shop to manufacture 
to such tolerances. Wider tolerances are dangerous, 
particularly if the housing bores are large and the bear- 
ing is not properly sized. 


SHAFTS 


The simplest and lowest cost overall application is 
made when the shaft is used directly within the bearing. 
This means that a shaft with a surface hardness suitable 
for bearing operation must be provided. As the speed 
and load increase, the requirement for shaft hardness 
increases. In most applications, a shaft hardness of 
Rockwell C 56 or better is satisfactory. If the load or 
speed is high, increase the shaft hardness. If, for other 
reasons, such as that shaft hardness cannot be obtained, 
the capacity of the shaft will be reduced. In some appli- 
cations, it is possible, through low load and speed con- 
ditions, to use shafts of lower hardness directly in the 
needle bearing and get satisfactory operating conditions 
If, however, it is not convenient or practical to harden 
shaft, inner races are available for use with these needle 
hearings. The inner races provide the hardened sur- 
face required for full-load capacity of the bearing. How- 
ever, the inner race presents some difficulties in its 
affixing to the shaft, and auxiliary clamping ard :se- 
curing devices are generally needed. This presents no 
different problem than exists with other types of anti- 
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War-proved Steels for 


POLE GRADE. 
SHEETS __. 


Pg 


A 1250 KVA, 1200 
RPM, 4150 volt 
synchronous genera- : 
tor, turbine driven, 
showing rotor with 
exciter armature on 

the shaft and the 

stator with wind- 

ings in place. 


np PRODUCTION of war goods brought the 
need for more and more electric power. 


§ Generators had to operate at increased capac- 


ity. Transformers had to transmit more power. 
Electric motors had to handle more work with 


, greater eficiency. Improvements in the quality 


of electrical sheets assisted_in ‘accomplishing 
this. ti 

When the chores of war are finished, your 
peacetime products will again face the keen 
competition of open markets. At that time you 


can take full advantage of the inherent quality 
of U-S-S Electrical Steel Sheets. 


As a leading producer of electrical and other 
steels, we build into U-S-S Electrical Steel 
Sheets the results of 40 years’ research, devel- 
opment and experience. We can guide you in 
selecting the proper grade of sheets to meet 
your individual requirements. 


CARNEGIE-ILLINOIS 
STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco 
Pacific Coast Distributors 


United States Steel Supply Company, Chicago 
Warehouse Distributors 


United States Steel Export Company, New York 
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“HOT ROLLED OR FORGED ROUNDS 


ELECTRICAL 
SHEETS 


ce em 


SEND THE COUPON ... TODAY 


— for our Technical Bulletin + 2. This illus- 
trated, authoritative book of 151 pages contains 
data accumulated by our complete testing 
laboratory for determining the operating char- 
acteristics of electrical steel sheets. It is packed 
with valuable information. We shall be glad 
to send you a free copy. 


SEND NO MONEY-IT’S FREE 


Carnegie-Illinois Steel Corporation 
620 Carnegie Building { 
Pittsburgh 30, Pa. i 


Gentlemen: 


| Please forward my free copy of ‘“‘U-S-S Electrical Steel Sheets, Technical Bulletin 
| No. 2.”" It is understood that I incur no obligation. 












A Success Secret of 


CAPACITRONS 


The Capacitron reputation for progressive de- 
sign, superior craftsmanship and dependable 
service is backed by a continuous research pro- 
gram covering every capacitor manufacturing 
operation. No Capacitron production process is 
ever given a chance to become ‘standard pro- 
cedure’ —it is always an engineering project — 
always open for immediate improvement. 
Through this system of method control has come 
unquestioned leadership for Capacitron Oil, 
Wax and Electrolytic Capacitors ... our cus- 
tomers call it Quality. 


Telephone 
VAN Buren 3322 


The CAPACITRON Company 


849 North Kedzie Ave., Chicago 51, Illinois 
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frictior? bearings, but it does increase the cost of assen 
bly, and the hardening of the shaft should be thorough! 
investigated before inner races are considered. Shaft 
may be made of through-hardening or case-hardenit 
material, depending on other requirements. If made « 
case-hardening material, a minimum case of .030-in 
after grinding is necessary to support the rolls und 
full load conditions. 

Where bearings of greater accuracy than the standard 
needle bearing series are required, a precision series ma\ 
be obtained which makes available to the user a bearing 
of close dimensional accuracy. While the total manu- 
facturing tolerance in the standard bearing is approx: 
mately .0O1l-inch, the precision series bearings are mace 
with a standard tolerance of .0003-inch. These’ precision 
series bearings are generally used with housings and 


Aircraft motors with gear reduction drive, one of 
which is diagrammed in Fig. 3. Some of the needle 
bearings appear in the foreground. 


shafts of greater precision than those for the standard 
series bearing, but either series may be used with 
housings and shafts of more precise manufacturing 
tolerances. It all rests upon the ability of the user to 
maintain close accuracy in housing bore and_ shait 
If it were possible to manufacture, at 
reasonable cost, parts which were of identical dimen- 
sion, we would have the ideal condition. It must be 
recognized that a manufacturing tolerance is an essential 


dimensions. 


part of the determination of the usefulness of different 
types of bearings. For instance, it is possible to gain 
quite close radial fits using the standard bearing with 
close housing and shaft tolerances. Closer radial clear- 
ances may be obtained by adding the cost of the precision 
bearing to that of the more precise housings. While the 
precision bearing may:be used in housings and shafts of 
wide manufacturing tolerances, there is little to be gained 
in such a combination and the extra money paid for the 
precision bearing is wasted. 

The precision series bearing has an advantage due t 
ie lower eccentricity which results from the precision 
nanufacture. In many types of installations, where mis 

alignment or thrust couples are encountered, two bear- 
ings are required. In those cases, the use of precisi 

series, bearings will give better overall performance than 
the regular series bearings. See Fig. 4, showing a cot- 
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MOTORS 


1 13o 0 


ye” NEW AVAILABLE 
ON BURKE TERMINAL BLOCKS 


If your problem is control circuit design, layout, or installation, you 
will want this new informative bulletin on Burke Molded Bakelite 
Terminal Blocks. The Bulletin contains actual size cross sectional 

illustrations showing detail construction features, with dimension and 
prices on all types and sizes. 
Burke Terminal Blocks provide a simple method of identifying, section- 
alizing and terminating intricate control circuit wiring—a few of the 
typical applications are listed below. Prompt deliveries are being made. 
Write for your copy of booklet TB-3 
BURKE ELECTRIC COMPANY « 358 W. 12th STREET « ERIE, PA. 


> A FEW Typccal USES 


Electronic Control Systems e Radar Equipment e Radio 

Receiving and Transmitting Sets e Telephone and Telegraph 

Switchboards e Load Dispatching Signal Systems e Fire 

and Police Signal Systems e Traffic Signal Systems 

Machine Tool Control e Voltage Regulator Equipment 

Switchboards of all kinds e Automatic Welding Control 
Induction Heating Control 


sii » 2a 


. ° GENERATORS 1 TO 1000 Lf a 


a. Ct r=) 4 a Ge. SUR Ge Cy yee: Gieeratedl 


BURKE 
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RESISTANCE PLUS 


From the tropics to the arctics 
— on land, sea and in the air, 
HARDWICK, HINDLE resistors 
and rheostats are serving 
with distinction. _ 


HARDWICK, HINDLE, INC. 
_ RHEOSTATS and RESISTORS 


DIVISION OF 


THE NATIONAL LOCK WASHER CO. 


ESTABLISHED 1886 


Newark 5, N. J., U.S. A. 


necting rod for a small engine-driven generator set. 

In addition to the assembly just described, there ; 
available a needle bearing assembly employing a heavy, 
outer race—generally machined from solid stock, heat- 
treated and ground, and provided with methods of r 
taining the needle rollers in the race. Such bearii 
assemblies are available from four or five manufacture 
who have developed different methods of retainment. 
See Fig. 5 showing typical bearing installation in travel- 
ing crane. 

At present, the dimensions of the bearings are stand- 
ardized the same as those of ball bearings made by the 
various manufacturers. This permits the designer to 
select a standard sized needle bearing assembly and 
obtain a replacement from more than one source. The 
heavy race bearings are generally used in the larger 
sizes where cost is not an important factor. 

In comparing load ratings, it will be found that while 
the capacity for the heavy race series is considerably 
greater when referred to the shaft diameter, approxi- 
mately equal capacity can be obtained in installation, 
using thin-shelled series, if the same outer diameter is 
used. This permits, in heavily loaded devices, the use of 
larger diameter shafts, resulting in less distortion and 
deflection due to loading. There are definite applica- 
tions for the heavy race assemblies and the designer 
should carefully weigh all factors when checking the 
type of bearing to be used. 


LUBRICATION 


No article on the use and application of any type oi 
anti-friction bearing would be satisfactory without a 
word regarding lubrication. Needle bearings, like other 
anti-friction bearings, require lubrication. The reason 
for lubrication is twofold: to prevent corrosion, and to 
facilitate motion. Since the action of the needle bearing 
is not pure rolling, it is necessary that some lubricant be 
present at all times to Jubricate and separate the sliding 
surfaces. 

Great'advances have been made in the last few years 
in the development of lubricants for anti-friction bear- 
ings. Cooperative research is being carried on by mem- 
bers of the Annular Bearing Engineers’ Committee and 
the National Lubricating Grease Institute. Through 
this cooperative,research, better lubricants will be avail- 
able for anti-friction bearing use. 

It should be remembered that in lubricating a bearing, 
it is the oil which performs the lubrication service. 
Therefore, as light a lubricant should be used as can be 
successfully retained in the bearing. This may call for 
oil lubrication in applications where very high speed 1s 
involved. On the opposite side, a heavy grease may be 
used, where the motion is oscillating and infrequent. 

Grease serves to provide a seal to prevent the entr) 
of foreign matter and, in some applications, will provide 
sufficient lubricant for the bearing assembly for a period 
of time, even approaching the service life of the equip- 
ment. 

In some applications, effective methods of sealing art 
as important as the application of the bearing itself 
There are various types of seals available and here, 
again, the experience of the bearing, lubrication and 
designing engineer must combine in selecting a seal 
which will perform the required functions properly. 
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Waenever you are set to go ahead with the 
products you plan to produce for the world’s peacetime 
i markets... Accurate is ready to supply you with the springs 
and wireforms. You'll like the kind of ready-and-willing 

service Accurate has for you—something beyond the or- 

dinary service of following “specs” and delivery promises. 

‘You'll find help and cooperation and solutions to problems 

—a service that gives Accurate customers the best 

springs for the purpose at the lowest ultimate cost. 3 

Accurate is ready when you are. 





‘ Send for your copy of the new 
A Accurate Spring Handbook. 


(center Commer, It's full of data and formulae 
‘ SOOOCOOOL —swhich you will find useful. 


} No obligation of course. 


ACCURATE SPRING MANUFACTURING CO. 


3817 W. LAKE STREET CHICAGO 24, ILLINOIS 
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“One Good Turn -or a Million”’ 


A NAME TO LOOK FOR 


on ELECTRICAL COILS 
and TRANSFORMERS 


Famous for years as 
“COILS by DOYLE” 
* “GRACOIL” is a new name that you 
can depend upon, because back of this 


LAYER-WOUND COIL . . 
name stand years of time-tested experi- 


ence in electrical engineering. The same 
able craftsmen who established Doyle 
Coils as leaders in the field now carry on 
at the same location under the new cor- 


LOW VOLTAGE porate name —The GRAMER Company. 


TRANSFORMER 

Be sure that the coil you buy bears 
the trademark name—"“GRACOIL”, for 
only then can you know that you have the 
best in electro-magnetic windings. Every 
“GRACOIL” is wound to the specified 
number of uniform turns from precision- 
gauged wire. Every “GRACOIL” is fully 


insulated, thoroughly impregnated, and 
GENERATOR 
FIELD COIL 


- “GRACOIL" engineers make specific rec- 


properly laminated when supplied as a 
complete transformer. The most rigid in- 
spections and tests make sure that each 


“GRACOIL" is worthy of the name it bears. 


If your design calls for a special elec- 


tro-magnetic application, let competent 


RELAY COM ommendations for you. Write today! 


GRACOIL 


“One Good Turn-or a Million” 


THE GRAMER COMPANY 


& : _ 7 . 
Clectrical Coils and Sranstormers 


2734 N. PULASKI RD., CHICAGO 39, ILL. U.S.A. 


Solenoids and Magnet Coils Are 


Versatile Components 
(Continued from page 122) 


the saw-tooth gap to the total gap is so small that th 
effect is negligible. Since the induction in the air gay 
is less than that in the plunger there is a limit to the 
cone or saw-tooth angle. Nineteen degrees is the 
maximum angle possible for cast steel and twenty-eight 
degrees for cast iron. The saw-tooth or cone construc- 
tion has one definite advantage in that it generates more 
power at the start of the stroke than does the normal, 
flat-faced plunger and less power at the end. Hence the 
saw-tooth solenoid produces more power where it is 
needéd and slower acceleration at the end of the stroke, 
tending to reduce slap. 


COMPONENT PARTS OF SOLENOID 


If the electrical product designer decides to design 
part or all of the solenoid, consideration must be given 
to the material and insulation of the coil, the coil sup- 


Mechanical linkage can convert the straight-line motion 
of the solenoid into motion through an are. 


port, and the magnetic structure or circuit. The magnet 
wire used in the coil in most instances is copper except 
where additional resistance is desirable. Then alumi- 
num, iron, or alloys are used but their use represents 
an extremely small percentage of the total. The insu- 
lation available for the magnet wire ranges from plain 
enamel with the best space factor as shown in Fig. 2 to 
double glass, impregnated with organo-silicon impreg- 
nants, having the poorest space factor but capable of 
resisting extremely high temperatures. 

The selection of the magnet wire insulation depends 
first upon the voltage between turns which in turn 
depends upon the voltage for which the coil is designed 
and the method of winding. There are three general 
types of coils and two methods of winding them, Coils 
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COLE 


STEEL EQUIPMENT COMPANY 


fabricating products in 


SHEET METAL 


Illustrated are a few of the many fabricated 





sheet metal products we have made for lead- 
ing manufacturers; some characterized by 
extreme precision, others held to gauge limits. 


Cole Steel Equipment engineers are pioneers 
in converting from castings to sheet metal. 
Whatever your problem—housings for marine 
instruments and firing mechanisms, boxes, 
or chassis—let us help you. We know how! 





Inquiries 
Invited 


Send for Brochure 
“The Plant Behind Your Plant” 


ro 
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Cole Steel P 
office e4¥ vipmen 


| again be available 
after the wor 
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349 Broadway, New York 13, New York 
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Akron Porcelain will help many post- 
war products to a fast start, because 
parts made of Akron Porcelain are 
available right now. Time-proven — 
versatile — compounded and shaped 
to meet your needs — Akron Porce- 
lain merits careful consideration for 
your present and postwar products. 
Our engineers will be glad to work 
with you, without obligation. 


PORCELAIN 


2725 Cory Ave., AKRON 14, OHIO 
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Write for Important 
New CONCORD 
Presentation 


“Sound Equipment”—ready now—a new 
up-to-the-minute Concord folder illus- 
trating and describing our complete line 
of Amplifiers, Intercoms and Record- 
ers AVAILABLE FOR IMMEDIATE 
SHIPMENT. 


Amplifiers—ranging in output ratings of 
17 watts to the largest requirements. 
Complete listing of speakers, micro- 
hones and essential equipment also 
included 


Sutoneomunnaleation Systems—with mas- 
ter and sub-stations for every purpose and need. ‘ 
Recording juipment — professional type for microphone recording, 
oe ‘recording, transcriptions, public address. 3 
Sygienerins Service — Our engineering service is at your command, | 
out charge, to answer anv and all “Sound Equipment” questions. | 
Please address — Dept. L-85 


AKRON PORCELAIN 
PROPERTIES 


Gye Tomy yom ay ye 


LAFAYETTE RADIO CORPORATION 
CHICAGO 7, ILL ATLANTA 3, GA 
901 W. Jackson Blvd. * " aT TE TT rer 


may be bobbin-wound, generally used for solenoid 
form-wound, where limited space is‘a factor ; and pape 
section, for better insulation and faster production. 
three types of coils can be layer-wound and the fi 
two also can be random-wound. As the names imp! 
layer-wound coils are made by winding the wire 
that each turn is placed adjacent to the one imm 
diately precedirig it in a definite layer whereas 
random winding no effort is made to control the posi- 
tion of adjacent turns. The layer-wound coil is strong 
capable of withstanding vibration and rough usage, and 
assures maximum dielectric strength because the voltage 
between adjacent turns is a minimum. Random wind- 
ing is cheaper than layer winding but its space factor is 
not as good. 

The bobbin-wound coils are wound on a tube which is 
an integral part of the coil. They mav be either 
random- or layer-wound and the layer-wound coils are 


Standard or special coils can be produced to meet the 
demands of the product. 


available with or without paper insulation between 
layers. Form-wound coils are made without the bobbin 
to save space. Magnet wire smaller than No. 29 usually 
is random-wound and the larger sizes layer-wound. 
The complete coil is taped and impregnated to produce a 
rigid, easily integrated unit. Paper-section coils made 
with wires from No. 19 to No. 43 are multiple-wound 
at high production rates but wires smaller than No. 43 
must be hand wound. These coils consist of a layer 
of paper between one or more layers of wire and are 
wrapped with tape where mechanical protection is 
necessary. 

The insulation used on the magnet wire and on the 
complete coil not only depends upon the voltage rating 
of the coil but also upon the conditions to which the coil 
will be subjected. The atmospheric conditions as well as 
the need for resistance to chemicals, heat, moisture, 
mechanical injury, and fungus all affect the coil design. 
Also, coils can be furnished electrostatically shielded. 
Enamel or organic-resin magnet-wire insulation is a 
very important type because with it the best space factor 
is obtained. However, cellulose acetate insulation can- 
not be overlooked, particularly for low temperature coils 
exposed to severe humidity conditions. Cellulose acetate 
is one of the few insulating materials that will not 
ionize and atttack the copper magnet wire in the pres- 
ence of moisture so that it plays an important role in 
the insulation of extremely small magnet wire coils. 
Then, of course, glass insulation is particularly well 
suited for high temperature applications. 

Fabric wire insulation applied directly to the coppet 
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for 
technica 


To a line of resistors already broader than that 
of any other manufacturer in the entire resistor 
industry, IRC has, in the last few months, 
announced several new and important con- 
tributions. Among the newer developments 
having wide-spread application in the elec- 
tronics field are the components here briefly 


TYPE PRT POWER RHEOSTAT 


Rugged yet light in weight 
and of neat appearance the 
PRT conforms fully with 
AN3155 specs. Has heavy 
screw type terminals at rear 
of enclosed all-metal housing. 
Available in 25 and 50 
watt models. 


TYPE BTR'% WATT METALLIZED 
INSULATED RESISTOR 


Scarcely bigger than a bump on a 
wire (L. '3¢"-Dia. 3”) the BTR 4- 
watt resistor has all the quality char- 
octeristics and features that have 
long made IRC’s BT line “Preferred 
for Performance.” Suitable for Army- 
Navy RC 10 applications. Available 
postwar. 


TYPE GRW 
GRADE 1-CLASS 1 RESISTOR 


Thoroughly dependable and of 
sound construction these completely 
sealed units meet or surpass every 
requirement of JAN-R-26 specs. 
Made in 7 standard sizes with power 
ratings of 15 to 140 watts and resis- 
tance ranges of 0.1 to 63,000 ohms. 


incl > Breit Pert 


products write to 


Dept. 6-H 


reviewed. All of these products are available 
in reasonable quantities except the Type BTR 
Resistor, which is still wholly allocated to a 
special war project. However, samples of this 
unit are available and will be gladly sent for 
test or experimental purposes. Your inquiries 
will receive prompt and welcome attention. 
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TYPE BTA 1 WATT METALLIZED 
INSULATED RESISTOR 


Pencil-thin, less than %4” in length and 
conservatively rated at one watt the 
BIA is a quality resistor throughout 
and meets RC30 specs. Low in oper- 
ating temperature it has proportion- 
otely high wattage dissipation. 


Efficient as a tubular wire 
wound, the type FRW has 
mony features that recom- 
mend it for limited space 
use. In 5 standard sizes to 
comply with JAN-R-26, 
specs for RW 20, RW 21, 
RW 22, RW 24 require- 
ments. 


FINGERTIP CONTROL 


No bigger round than a nickel 
and wafer-thin, this control will 
find many useful applications 
in the smaller electronic de- 
vices. All-inclusive design elimi- 
notes the usual knob, shaft and 
bushing without impairing 
functional operation. 
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401 WN. BROAD STREET - PHILADELPHIA 8, PA. 
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IRC makes more types of resistance units, in more shapes, for move applications, than any other manufacturer in the world. 
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N-WeL CUSTOM MADE 


COILS & TRANSFORMERS 





More than 20 years 
of special coil and 
transformer manufac- 
turing for industry, 
laboratory, research 
and instrument mak- 







ers. Built to conform 
to Army, Navy and 
Signal Corps require- 








ments. 








@ Units 1 watt to 100 KVA 
@ Prompt Service on single or small lots 


@ Specialist in special transformers & coils for re- 
search, experimental and product development 
work. 


@ Engineering Service to Meet Special Applications 


NOTHELFER Q> 


WINDING LAB. 
118 ALBEMARLE AVE., TRENTON, N. J. 






























SKILLED AND TOOLED FOR PRECISION MOLDING 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


Py Pea teserrcns Bt 


AND MANUFACTURING COMPAN 
333 NORTH WHIPPLE STREET + CHICAGO 12 












wire or over enamel insulation is very useful in t 

construction of coils even though it, in itself, has rath: 

poor insulating qualities and space factor. This ins: 

lation forms a matrix which absorbs the impregnati: 

material to form a strong, well insulated unit after i 

pregnation. The material used for impregnation, like t 

insulation on the wire, must be selected with reference 
to the particular conditions to which the finished coil 
will be exposed. Therefore the impregnating varnis) 
should produce a hard, tough, flexible, non-friable coat- 
ing which will not soften at elevated temperature: 
capable of resisting abrasion. In addition, other de- 
sirable characteristics of impregnating varnishes are 
moisture resistance, oil resistance, resistance to weak 
acids and alkalis, dielectric strength, insulation resist- 
ance, flexibility, life or flexibility endurance under heat, 
non-corrosiveness of the impregnant itself or of the 
fumes liberated by the material, high thermal conduc- 
tivity, gool bonding properties, and fungus resistance. 
Actually the ideal cannot be realized with any one 
material but, fortunately, no one coil ever. is subjected 





Iron-clad solenoids provide an economical solution to 
problem of straight-line motions on direct current. 


to all the adverse conditions enumerated. Hence it is 
impossible to say that any one impregnating varnish, or 
any one magnet wire insulation, is the ideal and is best 
for all installations. 

The varnishes used for coil impregnation may be 
divided into two general categories, namely, the non- 
internal curing and the internal-drying varnishes. The 
non-internal curing varnishes consist of a combination of 
natural gums, resins, asphalts or synthetic resins, with 
a solvent and drying oil. The clear type of non-internal 
curing varnish employs the clear gums and resins 
whereas the black type uses asphalts with vegetable oils 
and a solvent. The choice of the proper solvent is ex- 
tremely important because it can attack the insulation 
on the wire, destroying it in the impregnation process. 
In general coal-tar solvents and alcohols attack enameled 
wire so that they are not suitable for general impreg- 
nation but are satisfactory for a finish coat to improve 
the appearance of the coil and give it greater abrasion 
strength after the wire has been protected by the orig- 
inal impregnation. Recently varnishes demanding coal- 
tar solvents have been found satisfactory because the 
solvent apparently escapes without injuring the enamel. 
However, in the use of such solvents, care must be 
exercised because the potential danger of injuring the 
enamel insulation on the wire is present. 

The non-internal curing varnishes dry by the solvent 
evaporating and the varnish oxidizing. Thereforé 
the process is accelerated by heat but there is a tendenc) 
for the varnish to form a surface film, or skin, trapping 
the solvent in the coil. This solvent in itself can attack 
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WILCO TUNGSTEN 


Contacts 


‘To manufacturers of medium or high speed make-and- 
break mechanisms, Tungsten offers the highest melt- 
ing point of any contact metal, plus high density. low 
vapor pressure at elevated temperatures, good hard- 
ness, strength, resistance to oxidation, and are- 
resisting properties. The superfine quality of WILCO 
Tungsten Contacts assurés maximum longevity in 
service. Other Wilco Powder Metal Contacts include 
Tungsten Alloys, also Silver Molybdenum, Silver 
Tungsten, Silver Cadmium Oxide and Silver Tung- 
sten Carbide. : 


CONSULT OUR ENGINEERING DEPARTMENT— The 
precision performance of WILCO Electrical Contacts 
in planes, ships, tanks and instruments presage their 
widespread usefulness for postwar manufacturing 
customers. A representative of the WILCO Sales and 
k:ngineering Department will gladly help develop the 
proper application of WILCO materials to your 
products. 


SEND FOR WILCO BLUE BOOK —Send for FREE 
copy of the WILCO Blue Book. It contains charts, 
formulae, and full descriptions of WLLCO Electrical 
Contacts, and other WILCO products. 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 
Silver RINGS— 

Platinum For rotating controls 
Tungsten SILVER CLAD STEEL 

Alloys JACKETED WIRE— 

Sintered Powder Metal Silver on Steel, Copper, 


Invar or other combinations 
THERMOSTATIC BIMETAL— requested 


High and Low Temperature ROLLED GOLD PLATE 
with new high temperature 


deflection rates SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 


Branch Offices: Chicago + Detroit + Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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the enamel on the wire and, equally important, th 


undried varnish tends to disintegrate, forming fatt 
acids which, in turn, attack the enamel as well as th: 
copper wire. Because of this, maximum bonding of tl 
coil is not obtained with the non-internal curing vai 
nishes if a skin is formed preventing the complet 
escape of the solvent. The internal-drying varnishe 
harden because the solvent is driven off and the resi 
itself solidifies. This produces more homogeneous bond 
ing throughout the depth of the coil eliminating thx 
cause of corrosion found in non-internal curing vai 
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nishes. 

To obtain satisfactory impregnation of the coil all 
occluded moisture must be removed so that all the pores 
and interstices can be completely filled with the im 
pregnating varnish. This seals the coil against moisture, 
increases the insulation resistance and helps maintain the 
physical dimensions of the coil. The actual mechanics 
of the process is to dry the coil at 100 C in a well 
ventilated oven; then, while still warm, place in the 
impregnating compound and permit to remain until 




















Typical special terminal and 
mounting Greenohms. Various 
lugs, pigtails and other termin- 
als available. Also various 
mounting means. 








* The advantages of those well-known green-colored 






cement-coated power resistors found in quality as- 





Direct-current solenoid-operated valve. 





semblies are now further extended by the widest 





choice of mountings, terminals, taps, combinations, 





all bubbles cease to be liberated. The coil is drained 
etc. If the already wide selection of standard Green- | and baked in a well ventilated oven until the solvents 
ohms does not meet your more unusual needs, let us | have been completely removed. Skin effect can be re- 
duced by baking at a relatively low temperature for a 
long time because the higher the temperature the more 
pronounced is the skin effect. 

The internal drying or thermo-setting plastic. var- 
nishes are treated in the same manner except that the 


cs 
} 
x Submit Your Problem sas | trend is toward pressure or vacuum impregnation, per- 
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design and make special types precisely fitted to 
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your requirements. 








If it has to do with resistors, controls or resistance devices, send it mitting the use of varnishes with higher body and lower 
to us for engineering collaboration and quotations. solvent content. This produces a denser varnish which 





tends to fill the coil voids more completely. Vacuum 
impregnation also is desirable because deeper varnish 


impregnation is possible and the water, which boils at a 
< lower temperature at reduced pressures, is removed 
and YT more completely. The thermo-setting varnish impreg- 


nants with high body content are capable of withstanding 
CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N. ¥ higher temperatures than ordinary varnishes and the 
temperature ceiling is pushed even higher with the 
organo-silicon impregnants which are capable of wit! 








WIRE-WOUND & COMPOSITION-ELEMENT CONTROES *% POWER 
RHEOSTATS % POWER RESISTORS % FLEXIBLE RESISTORS 
% GLASOHMS (Glass-Insulated Resistors) % ATTENUATORS resistance only is obtained by applying an additional, 
* BALLASTS, Etc., etc. fungus-resistant coat over the finished coil. This re- 

quirement, an outgrowth of the war in the hot, humid 





standing temperature undreamed of in the past. Fungus 
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T HE excellent electrical properties of Panelyte’, in- 
cluding high Dielectric Strength, low Power Factor, 
and low Dielectric Constant, have long been recog- 
nized in the electrical industry. Combined with these 
fine dielectric characteristics, the high structural 
strength, dimensional stability, low moisture absorp- 
tion, and easy machinability of Panelyte electrical 
grades have made them the logical choice for such 
insulating parts as coil forms, instrument panels, ter- 
minal] strips, socket bases, etc., used in radio, electronic 
and telephone equipment. 

For such applications, Panelyte is available in the form 


| Better tunctional insulating parts 
for radio and electronic equipment 





of sheets, rods, and tubes, and also, fabricated parts 
and molded shapes. 

Of the many Panelyte grades manufactured, these 
are specifically recommended for electrical applica- 
tions: #110 (glass mat base), #140 (glass fabric), #776 
(paper base), #520 (paper base), #774 (paper base), 
#550 (paper base), #770 (paper base). 

Factual Data Sheets and samples of all these grades 
are avialable at your request. For specific applications, 
a Panelyte Sales Engineer will be glad to visit your 
offices to recommend suitable grades and outline our 
facilities for supplying your requirements. 


Low Dielectric Constant ® 
Light Weight ® 
Good Dimensional Stability ® 


e High Dielectric Strength © Low Power Factor ® Low Loss Factor 
Low Friction Coefficient 


Unusual Structural Strength 


High Insulation Resistance ® 


e Low Water Absorption ©® Easy Machinability ® Corrosion Resistance ® 


e Low Thermal Conductivity ® Excellent Heat Resistance ® 


JAN-P-13, 17P5, and corresponding Panelyte Grades 


17PS Type JAN-P-13 Type PANELYTE 

PBM LTS-M-1 750 

; PBG LTS-E-2 . 550 
PBE LTS-E-4 520 
nas ssenusils 770-772 
PBG-P LTS-E-3 774 
PBE-P LTS-E-5 776 
FBM LTS-M.4 900 
FBG: LTS-EM-1 910 
FBI LTS-M-3 940 

, FBE LTS-EM-2 950 

: PBH LTS-H-1 580 

4 FBH LTS-MH-1 980 

: GBE LTS-E-6 110 

I GMG a5 140 


thé ae ledic 





* MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 


Soles Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, Kansas City, Los Angeles, Nashville, New Orleans, Phoenix, Portland, 
St. Louis, St. Paul, Son Francisco, Seattle, Syracuse, Trenton: Buenos Aires, Johannesburg, Mexico City, Montreal, Sao Paulo, Toronto, Vancouver. 
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Atlas all-purpose coolant pumps 
manufactured by Atlas Press Com- 
pany, Kalamazoo, Michigan. 


Another use for Signal small fractional H.P. 
motors, that today is serving many industries in 
a wide range of applications, where dependable 
performance is needed. 


Signal small fractional H.P. motors are 


@ Induction 

@ Shaded Pole 

@ DC Low and Standard Voltage 
@ AC-DC 


from 1/500 to 1/6 H.-P. 


SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 


Offices in all principal cities 


climate of the South Pacific, still is in the early develop- 
ment stages and no one material is entirely satisfactory. 
The accepted theory at present is that fungus resist- 
ance only is obtained because of emanations from the 
coating so that any treatment has a definite life in the 
neighborhood of 180 days. Then fungi have the un- 
happy faculty of developing a liking for a material 
originally repulsive to them so that the coating material 
must be modified from time to time to be effective. 


COIL SUPPORT 


A coil, wound and impregnated properly, can fail 
in service because it is supported improperly and is 
incapable of resisting the high mechanical stresses pro- 
duced by the magnetic field. Solenoid coils usually 
are wound directly on a bobbin which becomes an 
integral part of the coil. The cheapest bobbin construc- 
tion consists of a brass tube on which the end washers 
are forced. Coils wound on such bobbins usually are 
covered with black paper and not impregnated. The 
more expensive bobbins consist of phenolic or fiber 
tubes on which the end washers are threaded. A re- 
cent variation of this construction consists of a pre- 
formed tube which is cut to length and has molded to it 
the end washers thereby making an extremely rigid, 
strong unit. The preformed tube, cut to length, is 
placed in a mold, laminations of paper, cellulose or 
glass fabric are added and phenolics are molded around 
them to form the end washers. 

Extremely high mechanical stresses can be set up in 
the field of a solenoid in operation. Therefore some 
manufacturers employ steel spools with phenolic ends 
to obtain the desired strength, the steel acting as part 
of the magnetic circuit. Also solenoids requiring more 
than one coil are wound on a single bobbin with a 
number of flanges or washers separating the individual 
coils. The bobbins are available with round, rectangular, 
or square cross sections as well as special shapes. 
Precision bobbins, requiring extremely close tolerances, 
particularly for small coils are made of kraft or fish 
paper with the washers forced on the ends. The com- 
plete coil and bobbin is impregnated to improve the 
electrical and mechanical properties of the assembly. 

The passivity of cellulose acetate is used in the con- 
struction of bobbins to eliminate the danger of the 
copper wire corroding in service. Cellulose acetate 
tubing is used for the bobbins or bobbins of other 
materials are covered with a continuous film of cellulose 
acetate or with cellulose acetate foil, thereby protecting 
the winding. Molded nylon coil cores also produce ex- 
cellent products. Wall thicknesses as low as 0.012-inch 
permit many turns close to the solenoid plunger. The 
nylon bobbins are particularly desirable for many mili- 
tary products because nylon is fungus-resistant and it 
maintains its dielectric and mechanical properties over 
temperature ranges from — 60 to 400 F. The solenoid 
coils are available with pig tails and screw or soldering 
terminals to facilitate the integration of the coil in the 
product. 

A simple solenoid consisting of a coil wound on a 
non-magnetic bobbin with a plunger of iron or steel is, 
at best, an inefficient device. Since the path of the flux 
produced by the current flowing through the turns of the 
coil is primarily through air, its reluctance is extremel) 
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THE UDYLITE 
PROCESS OF 


@ Everyone accepts Cadmium as the acme of fine rust-proofing metals—and 
anyone who knows rust-proofing accepts the Udylite-Cadmium Process as the 
acme of Cadmium application. 

The acceptance and use of Cadmium today is a direct result of Udylite’s 
pioneering and years of research in its successful application. No organization 
can claim greater responsibility for its success—and no organization can offer 
you a better process or a more thorough knowledge of your metal finishing 
problems. 

Udylite-Cadmium is more than a metallic coating. ... It is a successful 
combination of a metal, a time tested process, specially engineered equipment, 
and chemical skill, backed by competent engineers and electrochemists whose 
knowledge was gained first hand in the field. 

You want the best in cadmium plating. Insist on UDYLITE. 
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Non-Insulated Coils... Automatically Wound 
...on Forms or Directly on Cores or Bobbins 


You have an opportunity, with the No. 102 Universal 
Coil Winding Machine, to synchronize production by 
matching the machine’s winding time to the operator’s 
handling time. 

From two to six automatically-controlled winding 
heads can be supervised by one operator. Winding 
can be scheduled so that while manual operations are 
performed on one head, the other heads actually are 
winding coils. 

The No. 102 Universal Coil Winder is now used by 
scores of manufacturers in production of aircraft in- 
struments and other military requirements where high 
output and extreme accuracy are vital. 


FEATURES 


Each winding head automatically controlled by electri- 
cally-operated counter which disengages clutch at end of 
required number of turns . . . Readily-adjustable mechan- 
ism for governing wire-layer length—eliminating extra 
cams: ‘‘Traverse’’ changes easily made. . . Receding-type 
wire guide holders permit guiding close to work and shifting 
guide wheel to clear coil as it is taken from arbor or chuck 
. . . New-type tensions handle wires No. 46 and even finer 
over long production runs without breakage. 
Coil lengths: \"' to 14%” with standard fittings 
1g” to 3’ with supplementary attachment 
Maximum coil diameter: 314" 
Wire turns per layer: 10 to 800 (with supplementary 
gears). Maximum winding speed: 
2500 r.p.m. 


Cross-wound coils (lattice-type)—Bul- 
letin 84 

Layer-wound coils, cotton-insulated or 
non-insulated—Bulletin 96 —103 
Gutter-wound coils (heavy duty)—Bul- 
letin 98 

Paper-insulated coils—Bulletins 104 
and 105 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 
PC eM a er ae 


high so that the field strength tending to pull the plunger 
into the coil is weak. The condition also is aggravated 
because much of the flux produced is leakage flux pro- 
ducing no useful work. One of the cheapest means of 
producing more flux and using it more efficiently is the 
iron-clad solenoid used for direct-current operations, 
It consists of a coil, wound on a brass bobbin, encased 
in a drawn steel case with a tightly fitting cover. The 
plunger is of cold rolled steel. Such a construction 
is not feasible for alternating-current operation because 
the hysteresis and eddy current losses would cause ab- 
normal heating. Therefore alternating-current solenoids 
always employ a laminated core and plunger construction 
to reduce heating caused by losses in the magnetic 
circuit. 


USE OF SILICON STEEL 


Silicon steel usually is used for alternating-current 
solenoids even though, on the surface, there appears to 
be several objections to it. Both the ductility and the 
saturation flux density of steel decrease with increasing 
silicon content. Since the ductility is a measure of the 
ease of punching the material, decreased ductility means 
increased manufacturing difficulties. Decreased satura- 
tion flux density means that the knee of the saturation 
curve of flux density plotted against the magnetizing 
foree has been lowered. Therefore increasing the mag- 
netizing force by increasing the ampere-turns of the 
solenoid will produce no appreciable increase in the flux 
density in the magnetic circuit once the maximum flux 
density has been reached, so that the only alternative is 
to use a larger cross-sectional area, or more steel. 
Hence, as the silicon content of the steel is increased, 
the size and weight of the solenoid is increased, if the 
pull desired demands such values of flux. Fortunately 
the controlling factor usually is the air gap flux density 
in solenoid design so that the calamitous condition 
seldom is realized. 

The advantages of silicon steel more than offset the 
disadvantages enumerated. One of the most important 
requirements of solenoids is that they maintain their 
properties throughout their useful life in spite of abuse 
to which they may be subjected.- Increasing the silicon 
content of steel reduces the tendency of the magnetic 
properties to vary with age so that this one property 
alone would give silicon steel the paramount position 
it occupies. Then, increasing the silicon content de- 
creases the core loss of the steel thereby increasing the 
efficiency of the solenoid. Also silicon increases the per- 
meability of the steel thereby reducing the magnetizing 
force for the same flux density below the saturation 
flux density. 

Actually the variation in the location of the knee 
of the saturation curve permits the experienced solenoid 
designer to match the pull of the solenoid to the load 
requirements throughout the entire stroke. Since the air 
gap decreases as the plunger moves toward its closed 
position, the flux will increase in the magnetic circuit, 
increasing the pull on the plunger. Therefore, by the 
judicious selection of the point at which saturation of 
the magnetic circuit occurs, the force exerted on the 
plunger can be adjusted to meet the conditions unique 
to the product in which the solenoid is integrated. 

Those companies capable of furnishing such engt- 
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special require 


The spools of D-H wire. illu 
insulated as follows: 


1—Formvar Enamel Coa 

2—Double Cotten Covered 

3—Double Enamel Coated ‘ 

4—Double Glass Coated -— : : 
5—Single Silk Covered ' Re ara 
6—Double Silk Covered 
7—Enamel Coated 

8—Resin Over Glass Coated 

9—Single Cotton Covered 
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Additional technically advanced insu- 
lations now in research will be added 
to this list. Send us your specifications. 


Dyrwer-Harris 
COMPANY 


HARRISON, N. J. 


: * 
Famous for NICHROME *Trade Mark Reg. 


Branches: Chicago + Detroit « Cleveland 


U. 3. Pal. OFF. 
Los Angeles + San Francisco + Seattle 


i 


HERE 


1 


3. 


4. 


ARE 


DIFFERENT 
KINDS OF 


STAR INSULATIONS 


Each With Individual Characteristics 


. THERMOLAIN 


A heat-resistant refrac- 
tory insulation. Porous. 
Withstands thermal shock. 


LAVOLAIN 


A dense semi-steatite of 
high mechanical and di- 
electric strength. 


COMMERCIAL WHITE 


Most economical for use 
in most applications. 


VITROLAIN 


Strong, dense, non-porous, 
moisture proof. High di- 
electric strength. 


PORCE 


41 MUIRHEAD AVENUE 


5. 


6. 


1. 


No. 921 INSULATION 


Can be molded into dif- 
ficult shapes. Strong, 
dense, heat-resistant. 


NU BLAC 


Will not soil in assembly 
or use. Excellent for 
wiring devices or novelties. 


HUMIDOLAIN 


A highly porous porcelain, 
suitable for many applica- 
tions in humidifiers. 


STEATITE 


Has a very low-loss fac- 
tor, making it well suited 
for radio and _ television 
equipment. 


OMPANY 


TRENTON, N. J. 


Which Terminal for Your 


SEND FOR 


Fo locaaa 


© To correctly seal transformers and filters it is highly impor- 


tant to select the right terminal for each particular design 


Relationships between electrical and mechanical requirements, 


space limitations and overall specifications are all important 


LATEST 


in the achievement of good performance 


every foctor must 


be given coreful and detailed consideration 


CATALOG! 


Here ot ADC, we use mony types of terminals for hermetic 


sealing 


moking © point to use each where best suited. It 


tokes @ little more effort to produce final designs this way 


but ofter all, knowing they're right for the jobs they hove to 


do is what counts most with us and with you 


neered solenoids and coils and who have assisted in t 
preparation of this article, are: Anaconda Wire & Cal 
New York, N. Y.; Automatic Electric Sal 
Chicago, IIl.; Electric Develo 
ment Company, Angeles, Calif.; Dean W. 
@ompany, Inc., Kentland, Ind.; Eclipse-Pioneer 
sion of Bendix Aviation Corporation, Teterboro, N. J.; 
General Electric Company, Schenectady, N. Y.; 
Gramer Company, Chicago, Ill.; Hercules Electric & 
Manufacturing Corporation, Brooklyn, N. Y.; Jefferson 
Electric Company, Bellwood, IIl.; Manhattan Coil Cor- 
Atlanta, Ga.; The National Acme Company, 
Cleveland, Ohio; Nothelfer Winding laboratory, Tren- 
ton, N. J.; R-B-M Manufacturing Company Division 
of Essex Wire Corporation, Logansport, Ind.; Ring- 
Wald Products, Incorporated, Springfield, Ohio ; Nathan 
R. Smith Manufacturing Company, South Pasadena, 
Calif.; and Westinghouse Electric Corporation, Pitts- 
burgh, Pa. 


Company, 
Corporation, Cannon 
Davis & 
Divi- 


Los 


poration, 


Guide for the Designer 


in Deciding upon Product Sizes 
(Continued from page 126) 


Two manufacturers of electric refrigerators, desig- 
nated here as C and D, adopted some years ago different 
series of cubic content ratings covering about the same 
range, from 4 to 20 cubic feet. The C-series contained 
seven ratings and the D-series, eleven, as follows: 
C2 


Series C: or 
6 ae 


Cl 
Ratings: 4.2 


D1 D2D3 D4 D5 D6 D7 D8 DI D10Di11 
446367 9 10.9 11.3 13.6 14.8 17.2 18 18.3 cu. ft. 


Series D: 
Ratings: 


j 
Both series are plotted against the 5-, 10-, and 20-series 


in the prefernograph, Fig. 1. (This graph was originally 
made for the range from 1 to 100, but to save space, 
the portion required for the range considered in this 
example is shown in Fig. 2.) 

The C-series is rather regular, as may be noted from 
the solid line, Cl to C7. From C2 to C6, the line runs 
almost parallel with the 10-series, which means that in 
this subrange the C-series has a step-up of about 25 
per cent. Less harmonious are the large steps at the 
ends of the C-series. The character of the series as a 
whole is closest to that of the 10-series. 

The D-series is quite irregular, as shown by the solid 
line, D1 to D11. This contains large step-ups, as well 
as very small ones. Two of the latter are at the large 
end of the series (D9, D10 and D11), contrasting 
strongly with the large step-up at the small end of the 
series (D1-D2). In some places, the D-series is almost 
as steep as the 5-series and in others, less steep than 
the 20-series. 

Let us assume that the two manufacturers tried to 
reach agreement on a common “standard” series of 
ratings. If they intended to re-design their lines, and 
neither objected to a change in the existing ratings, the 
eight values of the 10-series, 4 to 20 cubic feet, might 
be satisfactory to both of them. However, if re-design 
were out of the question and only a “simplification” of 
series C and D could be considered, the sizes indicated 
by the dotted line, Fig. 2, might be adopted. The 


only 
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CARBON SPECIALTIES 


OF FAR-REACHING POST-WAR IMPORTANCE 


CARBON and 
GRAPHITE DISCS 


for continuously adjustable carbon 
rheostats 


Under impetus of war requirements demanding resist- 
ance control adjustments far more critical, smoother 
and dependable than is possible with conventional 
variable resistance units, Stackpole has developed the 
Continuously Adjustable Carbon. Rheostat to a high 
degree of efficiency. Simply by changing the pressure 
applied to the carbon disc pile, every possible resist- 
ance value within its range is available without opening 
the electrical circuit to which it is connected. 


WRITE FOR CATALOG 
Stackpole also makes 


carbon discs for electric 
a i brakes for trucks, speed 
governors and other 


Stackpole engineering has made far-reaching 

advances in non-compressible, accurately fitted, 
low-friction seals molded from carbon, graphite and 

metal compositions, for use between stationary and rotary 
parts. Although present production is 100% for war equip- 
ment demands, Stackpole engineers welcome the oppor- 
tunity to make recommendations for your postwar needs. 


applications 


HIGH ALTITUDE 
BRUSH PRINCIPLES 
for ground level applications 


Extensive research is proving that many of 
the principles behind the famous Stackpole high 
altitude brush may be adapted to unusual ground 
level applications with outstanding success. 
Inquiries are welcome from original equipment 
brush users having difficult conditions to meet. 

LOOK FOR THE 


STACKPOLE STACKPOLE CARBON COMPANY 
hah els ST. MARYS, PA. 


yourquarantee 
of the highest in 
ade tto Muar tial 10 
ivr Lt he 





ratings concerned and their step-ups are as follows: 
- 
; Simplified series : Ci 2 €3.C40D4) gs. wD7 "9 C7 
Vie Ratings (cu. ft.): 4.2 6 2 9 10.9 13.6 17.2 20 
, N YM Step-up (per cent) : 43 20 25 2) ‘Wae.. 260 WY 


The step-ups of this series come rather close to the 25 
per cent step-up of the 10-series, except at the ends 
The original large step C6-C7 (see solid line Cl to C7, 
Fig. 2) has been subdivided by D9, but the step C1-C2 
at the small end (43 per cent) could be split only by th 
addition of a new rating. However, as a whole, the 
simplified series would be an improvement over the 
C- and D-series. 

The prefernograph, Fig. 2, also shows that if the two 
manufacturers had originally laid out their ratings on the 
basis of preferred numbers, they could have adopted, to 
begin with, the eight ratings of the 10-series, from 4 to 
20 cubic feet. If later on, the need of a finer step-up 
had arisen (the small steps in the D-series may be an 
indication that there is such a need), this could have 
been met by the adoption of values from the 20-series, 
between those of the 10-series, where required. For ex- 
ample, if the manufacturers had decided (independently ) 
that the market called for a rating between 12.5 and 16 
cubic feet (10-series), both would have chosen the 
value 14 (20-series), thus remaining automatically on 
a uniform basis with a view to a possible general stand- 
ardization of ratings in the future. As series C and D 
have developed in practice, the former contains a rating 
of 13.5, and the latter, a rating of 14.8 cu. ft. 


SMALLEST PAPER 


ba CAPACITOR + a 
‘ 7 ae 


OISTUREPROOF 


USE IS GROWING 
FEATURES 


. Bakelite Resinoid Ends. During the nine years that the American Standard on 
Lead wire cannot pull - 


out, even under hot preferred numbers has been in existence, its use has 


a grown continuously, In the postwar period, the rate 


. Excellent Temperature 
Coefficient. 

. Very high leakage Re- 
sistance. 

. Fine vouss Foster. oe 
. Range from 
to .25 MFO. Methyl! Methacrylate 
From 150 volts fo 600 J 


Te. PAN, PSN for Pipes Light to the Guns 
7 100% humidity opera- 

tion.. 

. Types P4, PS for 95% 

humidity operation. 

Samples and price list 

on Request 

BUY EXTRA WAR BONDS 
‘TIL THE WAR IS OVER. 


Pat. 
Pend. 


To obviate the use of utilizes the property of this 


flashlights with the asso- 


material to pipe and direct 


ciated hazard of giving light without diffusing it. 
away the gun location to In this instance the light 
the enemy, 90 mm and 120 from two 20-watt bulbs is 
mm guns. have’ been’ directed upon the opening 


au equipped with devices em- of the breech block of the 
SBLECTRIC CO. 


ploying methyl methacry- gun. The lamp bulbs and 
ee é late resin (the manufac- tne plastic rod are com- 
re TORS F R EVERY REQUIREMENT 


turer calls it “Lucite’) in pletely encased so that no 
the f if 4 1 whicl light is visible from above. 
34 HUBERT STREET NEW YORK NY 1e form of a rod which ight is visible fro OV 
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3 REASONS 


why mica-filled 


RESINOX 7934 


comes through under 


severest operating conditions 








That rare 3-way combination of Resinox 7934 properties gives unfail- 
ing insulation to vital medium and high frequency apparatus under 
the severest operating conditions, especially extreme humidity. 


Mica-filled Resinox 7934, based on a recently developed Monsanto 
phenol formaldehyde resin is available now for molders of all types 
of war essentialities. Molders have found that Resinox 7934 offers 
ease and economy in molding, far superior to ordinary mica-filled 
phenolics... also that it is suitable for both transfer and com- 
pression molding. 


For complete information and technical counsel on the use of 
this product, write, wire or phone: MONSANTO CHEMICAL Com- 
PANY, Plastics Division, Springfield 2, Massachusetts. 
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The broad and versatile family of Monsanto Plastics 
includes: Lustron* polystyrenes « Cerex* heat resistant 
thermoplastics « Vinyl! acetals ¢ Nitron* cellulose 
nitrates ¢ Fibestos* cellulose acetates © Resinox* 
phenolics ¢ Thalid* for impression molding ¢ Resi- 
mene* melamines ¢ Forms in which they are supplied 
include: Sheets ¢ Rods « Tubes ¢ Molding Com- 
pounds ¢ Industrial Resins « Coating Compounds 
Vuepak* rigid, transparent packaging materials. 
* Reg. U. S. Pat. Off. 


MONSANTO 


PLASTICS 


SERVING INDUSTRY, .gWHICH SERVES MANKIND 






oH 


Shell Type 
MOTORS 


Compact and Efficient 


Design is often facilitated and efficiency in- 
creased by making the motor an integral part 
of the machine or appliance. This type is par- 
ticularly suitable where one of the motor speeds 
available is directly applicable to the purpose. 





The stator is pressed into a heavy steel shell 
and the rotor is bored to your specifications. 
Rotor is dynamically balanced on a test shaft 
with key in place. 


Ratings range from 4 to 72 HP; speeds 
1150, 1750, and 3500 rpm. Built for A.C. 
single-phase or multiphase currents. 


OHIO MOTORS INCLUDE 
Split-Phase induction to 1/3 HP Torque to 100 oz. ft. 
Direct Current to 1 HP Shaded Pole to 1/30 HP 
Cepeciter to 2 0 Synchronous to 4 HP 


Polyphase to 2 HP 
Aircraft Motors A.C. to D.C. Motor Generators to 
500 wotts 


Shell Type to 7/2 HP 
High to Low Voltage D.C. Dynamotors up to 300 watts. 










Tell us your requirements and we will 
advise with you 


THE OHIO ELECTRIC MFG. 


5905 Maurice Avenue 


ce. 
Cleveland 4, Ohio 





of this growth will probably increase. Economy in p: 
duction will become important again—particularly under 
the influence of competition—in many cases where t 
war effort had temporarily eclipsed this factor. 1 
indications are that our increased commercial relations 
with foreign countries will involve a higher degree 
international standards tha 
Preferred numbers will be a co 
monly used tool in solving problems arising in this field. 


unification of industrial 


we have ever seen. 


Their applicability to a wide range of products, from the 
most elementary machine components to comprehensiy: 
industrial units, make it worth while for those in charg: 
of layout and design to give preferred numbers due 
consideration. It may be stated here again: There is 
nothing mysterious about preferred numbers, nor is it 
difficult to use them. A copy of the American Standar( 
and a brief study of the system is all that is necessary) 
to put preferred numbers to work. 





How to Choose an Organic Finish 
Before Starting Production 


(Continued from page 132) 





about 65 grams is dropped onto a panel, which is backed 
up on a very heavy steel backing. Thus there is no in- 
dentation of the panel itself (Fig. 5). It is simply an 
indentation on the paint which is just like a glancing 
blow of a hammer that tends to rub as well as knock oti 
the finish. If the material is brittle sometimes one drop 
will do it, but if it is very ductile it may take 500 or 600 
before failure occurs. 

On certain types of finish, it is necessary to make 
heat tests and aging tests to ascertain if the finish will 
last for ten years on a refrigerator or on a high-grade 
fan. If the panel is put into a low temperature oven at 
100 or 110 C, and baked for a certain length of time— 
200 hours for instance, the increased hardness and 1n- 
creased brittleness will indicate how the material is 
aging. 

A great many times it is necessary to test for ultra- 
The conventional 
equipment for this purpose is quite satisfactory. Weath- 
ering cycles may be inaccurate, however, because the 
finish on a refrigerator, fan, or any other apparatus is 
never subjected to such treatment. There may be mois- 
ture, there may be water, there may be heat, and there 
may be light, but they vary in amount and intensity in 
different locations and on different samples. They do 
not all occur on each one. And when the test is mad 
up of a cycle, there is no way of determining which 
characteristic resulted in failure. 

Water-soak tests are necessary on some panels and 
are made at about 100 to 125 F (see Fig. 7). Some 
panels which will not fail under ordinary condensation 
will fail if soaked in water. Water-soak tests may go 
as far as 2,000 to 4,000 hours before one fails. 

Humidity tests—and this is entirely arbitrary and 
may not represent any service condition—are made at 
125 F and 100 per cent relative humidity. It is done b 
venting live steam and air into the top of the roon 


violet fading and also for recovery. 


There is not very much stratification. 
materials, it is necessary to make a cycle test at this 
point. In other words, some paints will soak up a litt! 


On some types of 
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CHARLES 


NEW YORK 


Kansas City 
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Make them anywhere 


fa 





BRUNING Black and White Prints! 


e@ No special room—no special set-up—is needed to 
make these easier-to-read Bruning Black and White 
Prints. With the Bruning 75-159-B Volumatic Printer 
Developer, for instance, you can make BW Prints in 
your drafting room—engineering department—or pri- 
vate office. No plumbing—because BW Prints require 
no washing and are delivered ready for use. 


Bruning BW Prints give you exact positive repro- 
ductions of your tracings—black on white. That’s why 
notes and corrections show up so much more clearly 
on a BW Print than on a blue print... why BW Prints 
save time and trouble in reading and checking. Re- 
member, there is up-to-date Bruning Printing and 
Developing equipment for every need—no matter how 
large or how small the quantity of prints you produce. 
Send for, our free new booklet showing how and why 
BW Prints can save you time and money. 


BRUNING COMPANY, INC. 


Since 1897 
CHICAGO 
Atlanta Boston Detroit Houston 
Milwaukee Newark Pittsburgh 
St. Lovis Son Francisco Seattle 


LOS ANGELES 





On the 75-159-B Volumatic Printer-Developer, BW 
Prints can be made on sheets cut to the exact size of 
your tracings to save trimming and waste, or from 
roll stock if you prefer. A BW machine is available 
also for large-volume roll stock production. The BW 
process is clean—noiseless—odorless. Even inexperi- 
enced persons quickly learn to make BW Prints. 


CHARLES BRUNING COMPANY, INC., 


understand there is no obligation. 


Name 


Address 


City : ' State 





you like... 


471u-18 Montrose Avenue, Chicago 41, Hlinois 


Please send me your free booklet giving up-to-date 
information on Bruning Black and White Prints. I 






















THE RAJAH SOLDERLESS 


SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 


TRADE MARK 


BLOOMFIELD NEW JERSEY 


Na T-Ti Me Zo) UES) 


DRAKE 


eT ie 
IRONS AND 
SOLDER POTS 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
can be met, too, for Drake: 
has 


An Iron for Every Purpose 


Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 


moisture, they will soften a little bit, and then they wi 

stay just about as they were. They won't fail by blis 
tering or crazing or checking. They may become du 

or discolor a trifle, but they are still pretty good. Or: 
the other hand, those same finishes if put into a cycl 
test and allowed to dry out periodically, will fail. Tha: 
is especially true of materials which are made for ex 
ceptional grease resistance and which sacrifice some o 

the water resistance qualities to gain in grease resist 
ance. What probably happens is a swelling up of th 
film due to the absorption of moisture and when it dries 
out, the material is so hard it cracks. 

Any organic finish will eventually fail, in grease or 
animal or vegetable oils. The one that will give the least 
trouble should be selected. Grease resistance panels are 
made by taking a panel and smearing one half of it with 
a mixture of 50 per cent oleic acid and 50 per cent lard 
oil, and placing it in an oven at 110 C for 200 hours. 
The panel is examined about every 24 hours to deter 
mine if all the grease has been absorbed—in which case 
more is added. At the end of 200 hours, it is taken out, 
washed with a mild soap, and examined. In some cases 
the finish is lifted just as if a varnish remover had been 
acting on it. In other cases, there is simply a little dis- 
coloration.- Then a new scratch and bend test are made 
for comparison with original. Sometimes the finish is 
apparently improved. The grease lubricates the top sur- 
face so that the cutter slides over. 

There are a number of special tests which are made 
on occasion such as staining with fruit juices, staining 
with coffee or tea, and odor tests. It is necessary to 
check the odors on any finishes going, for example, into 
the inside of a refrigerator. The method used now is to 
dilute the amount of air taken in from the sample and 
the outside room air down to the point where the odor 
cannot be detected ; in other words, it is a threshold fail- 
ure, but results are out by hundreds of per cent. As yet 
no one has worked out a satisfactory method for meas- 
uring odor. 


EVALUATION OF RESULTS 


Now the point comes up on how to evaluate all the 
various factors. One way is to make up a chart and 
grade all the panels. Each characteristic is given a rat- 
ing from one to ten. Certain characteristics such as 
hardness, impact, fading, humidity, color and gloss re- 
tention, and ability to be repaired must pass with at 
least 8 or over. 

It takes some judgment to weigh each characteristic 
in evaluating the finish and from time to time, as ex- 


perience dictates, the relative weight is changed. The 


attached blank valuation chart will serve to illustrate 
the method. It will be noted that the valuation would 
be 100 per cent only if each characteristic received the 
perfect rating of 10. Failure of any critical characteris- 
tic immediately eliminates the finish. The best finish for 
the application, or several acceptable finishes, may be 
selected by methods which are unprejudiced, free from 
personal bias, and which are reproducible. The causes 
of failure and the characteristics of the finishing sys- 
tem needing improvement are readily shown. There 
fore the intent of the testing method has been achieved. 

A blank form for evaluating test results in terms « 
final percentages appears on an earlier page. 
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PLEDGED to all-out aid to America’s fighting forces, 
NORMA-HOFFMANN is devoting all its resources and 
its 34-years’ experience, to the production of PRE- 
CISION BEARINGS for the Army, Navy and Air Corps, 


and for manufacturers of armament and equipment. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S. A. 
TNS oe ce) ae a SOE 12-20 ch FOUNDED 1911 


\UGUST 1945 





From the product designer 


through to fincl assembly and 


use in the field, the Eby Spring 


Binding Post 


Tato h icc) en Lol © 


service based on dependability. 


The spring binding post offers 


unique advantages that can't 
be duplicated: 


1 


No screw cap to tighten or 


come loose with vibration. 


Constant, even pressure on 
meee LMR MEM 


eLelTb eae 


Easy one-hand feeding of 


wire into the post. 


Corrosion - resistant, long - 


life springs. 


Complete range of sizes, 
stem lengths, and accesso- 


ries for every application. 


Replace with Eby Spring Bind- 


ing Posts—Write today. 


HUGH H. 


EBY 


INCORPORATED 


18 W.CHELTEN AVE. 
PHILADELPHIA 44, PA. 


Companies - Men : Industry Highlights 
Trade and Professional Associations 


Appointment of John A. Callanan to head its ele 
tronics division has been announced by the Illinois Too! 
Works. Mr. Callanan is a member of the Institute oi 
Radio Engineers and, previously to joining Illinois Tool, 
was chief engineer of Edward I. Guthman & Company 


Fayette Leister has been promoted to the position 
of engineering manager of Fafnir Bearing Company 
He has been a member of the Fafnir organization since 
1921. In his new post, Mr. Leister will be in charge of 
product design and development, quality standards, 
testing and other phases of engineering work. 


Dr. O. S. Duffendack, director of research for North 
American Philips Company, Inc., has been appointed 
vice-president and director of research and engineering. 
Dr. Duffendack was formerly professor of physics at the 
University of Michigan. 


DR. O. S. DUFFENDACK GEORGE LEWIS 

George Lewis, a former executive of the Federal 
Telephone and Radio Corp., is now an assistant vice- 
president of the International Telephone and Telegraph 
Corp., of which Federal is the American manufacturing 
affiliate. Prior to joining the I. T. & T. system in 1935, 
Mr. Lewis was connected with the Crosley Corp. and 
the Arcturus Radio Corp. He is a member of the 
Institute of Radio Engineers, of which he was twice a 
director. 


Henry M. Richardson, consulting engineer of the 
firm of DeBell & Richardson, has moved his offices from 
Pittsfield, Mass., to Springfield, Mass. Offices and 
laboratory of the firm will now be consolidated at the 
latter location. 


General Electric Company's plastics division an 
nounces appointment of Dr. Kenneth B. Goldblum 
as leader in charge of the research and development 
section of the chemical laboratory. Roger Rice has 
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Small, rugged motor desi gen for 
fan service. Recommended for hair 
dryers, air circulators and similar 
applications. 


An outstanding fan motor design 
from both appearance standpoint 
and mechanical ome. 


Heavy-duty universal motor 
with in-built spur gear reduc- 
tion. 





i Universal motor with shaft 

1 carried on double row ball 

; bearings; developed for use as 
a high-speed grinder. 


A thoroughly dependable motor is the first step 


in meeting the high standards of performance 


| that will be demanded of tomorrow’s products. 
Backed by 30 years’ experience and used suc- 
cessfully in over three thousand special applica- 


tions, Lamb Electric motors may provide the 


answer to your motor problems. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 
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This 
motor is 
articularly 
well suited for 
industrial vacuum 
cleaners, agitators, 
sirens. colloid mills 

and similar applications. 






THOROUGH 
ENGINEERING... 


is the basic factor be- 

hind the successful 

operation of the spe- 

cial application mo- 
tors howe here and many others we have 
designed and built for all types of equip- 
ment. 


SPECIAL APPLICATION : 
FRACTIONAL HORSEPOWER morons — 









PERFECT ELECTRIC BAND HEATING 
eS THE EXACT FIT of... 


ce | WATLOW 


os en LS 
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hE Ca 


Me 
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FOR BAND HEAT- 
ING OF CYLIN- 
DRICAL MELTING 
et yl and 


The Watlow Cylindrical Units are formed 
to accurately fit cylindrical chambers with 
enlarged or obstructed ends which do not 
permit sliding on a sleeve unit. It’s hinged 
(or segmented) construction is superior to 
the sleeve unit because of adjustment lugs 
for perfect fitting. 

Dimensions: 31" to 12" | D—2” to 24” lengths 

Capacities: 300 to 12,000W 115 or 230V 


Ratings: Sheath temperatures up to 750°F. 
(under thermostatic control) 


eaR LZ Le 
1326 N. 23d St. A Ae Rl ae 


thru new concepts in 
fabricating techniques 


One of the fundamental reasons 
for the widespread utilization of 
BAER fibre parts in essential ap- 
plications today is the extra 
measure of accuracy afforded in 
fabrication. This fact——explained 
by the wide latitude of BAER 
specialized facilities for machin- 
ing, stamping, punching, drilling 
and sawing—should step-up the 
efficiency of your post-war plan- 
nings. An inquiry does not ob- 
ligate you. 


PHENOL AND VULCANIZED 


FIBRE FABRICATIONS 


FOR INDUSTRY 


FREE LITERATURE—BAER engineers 
have compiled a 6-page dota bulletin 
covering the ‘“‘how and ‘‘why'’ of 
both phenol and vulcanized fibre. A 
note on your letterhead will bring your 


copy promptly; Write for Bulletin 124 —™ 
oa 


HS. BAER CO. 9-11 MONTGOMERY ST. WHLLSIDE.N. 


been appointed as group leader of the standards and 
testing section of the laboratory, a post previously held 
by Dr. Goldblum. Dr. Goldblum has been with G, E. 
since 1940. Mr. Rice joined the company in 1943 fol- 
lowing employment with the War Department as a 
plastics specialist. 


Samuel S. Williams, president of Bradford Machine 
Tool Company, has recently retired after forty-three 
years’ service with the company. He had been president 
of the company since 1927. J. R. Stewart will succeed 
Mr. Williams as president. 


At the recent annual meeting of Cutler-Hammer, Inc., 
G. S. Crane was elected as president, P. B. Harwood 
was elected vice-president in charge of engineering and 
E. W. Seeger was chosen as vice-president in charge of 
development. Mr. Crane was formerly vice-president in 
charge of both sales and engineering. F. R. Bacon, 
founder of the company and recent president of the 
company, resumes the position of chairman of the board 
which he formerly held. 


ats 


G. S. CRANE C. C. GEIERSBACH 


Carlton C. Geiersbach has been appointed design 
and development engineer for the Brunner Manufactur- 
ing Company. He has been with the Brunner engineer- 
ing department since 1936 and previously was engaged 
in machine and tool design in various industries. 


Karl E. Prindle has been appointed vice-president 
in charge of product development for the Dobeckmun 
Company. Mr. Prindle joined the company in 1932, and 
now is in charge of a staff engaged in developing new 
types of electrical insulation and other technical spe- 
cialties. 


Appointment of Jack Davis as chief engineer and 
of Gus L. Mydilil, as assistant chief engineer of the 
Auto Radio Division of the Galvin, Manufacturing 
(Motorola Radio) Corporation, has been announced. 
Mr. Davis has been with the Galvin Corporation for 
over ten years and Mr. Mydlil, nine years. During this 
time, both men have engaged in all phases of auto radio 
engineering. 


Francis J. Curtis, vice-president of Monsanto 
Chemical Company, has been elected chairman of the 
American Section of the Society of Chemical Industry, 
an English organization of industrial chemists. Mr. 
Curtis is also vice-chairman of the Division of Indus- 
trial and Engineering Chemistry, American Chemical 
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if there were no oxygen... ? 


...or maybe we'd better say—if oxygen didn’t cause metal to rust, then electric heating 
elements would probably last almost forever. At least, it is oxygen that is the chief 
cause of the ultimate wear-out of the wire. This fact blocked the practical use of electric 
heat, until Chromel came along almost 40 years ago. (That's a good thing to remem- 
ber). Chromel staunchly withstood, and still does, the relentless, gnawing oxygen. 
Chromel is an old faithful, of uniform resistance, good working properties and fine 


durability. Chromel is usefully described in Catalog-M, which we'll gladly send you. 













RESISTIVITY @ 68°F 


WIRE RIBBON 







WIRE 


(C.M. Ft.) (Sq. M. Ft.) , 
Chromel-A . . . . . . 650 Ohms 510 Ohms \f 
Chromel-C . . . . . . 675 Ohms 530 Ohms ' HOSKINS | 
Chromel-D . . . . . . 600 Ohms 471 Ohms | CHROMEL 
ee 231 Ohms fy Sscrman utanne ement 


* Used as the heating element in millions of devices 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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Neither planes,’ tanks, ships nor 
guns could operate efficiently without scores 
of precision built, automatic controls. And 
wherever temperature is a factor, Chace 
Thermostatic Bimetal is constantly being 
called upon by the control builder to serve 
as the actuating element for his device, for 


indication, control, or both. 


These war-time applications cover a tem- 
perature range from —100 to +1000° F. 
And at any pre-determined point within 
that range, Chace bimetal may be called 
upon to give the impetus to start, or to stop, 
some vital function. That is, it must con- 
vert temperature into action; automatically, 


instantly, and without fail. 


Similarly, in the home, appliance manu- 
facturers utilize the known properties of 
specific types of Chace bimetal to convert 
temperature into action in devices ranging 


from toasters to furnace controls, or to 


‘refrigerator motor protection. 


There are thirty-five types of Chace Ther- 
mostatic Bimetal, each of which offers 
specific advantages to control builders. 


Sold in sheets, strips, and finished forms. 


wu ACE 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE « DETROIT 9, MICH. 


Society, and a director of the American Institute 
Chemical Engineers. 


Conway Peyton Coe, formerly United States Con 
missioner of Patents, was elected vice-president in charg 
of the Patent Department of RCA Laboratories, it w: 
recently announced. Mr. Coe, who was appointed Con 
missioner of Patents in 1933 by the late President Roose- 
velt, resigned from that position on June 15, 1945. He 
has been a member of the National Defense Research 
Committee and the National Inventors Council sinc 
the formation of these organizations, as well as executiv: 
secretary of the National Patent Planning Commissio: 


Appointment of Howard E. Kingdon to the post oi 
chief engineer and manager of the transformer depart: 
ment of Eisler Engineering Company, was recentl\ 
announced. Mr. Kingdon was formerly with General 
Electric Company, at Pittsfield, Mass., the English Elec- 
tric Co. of Canada and most recently with the Common- 
wealth Electric Corporation Limited, Welland, Ontario. 
He is a member of the American Institute of Electrical 
Engineers. 


DR. A. B. GRENINGER HOWARD E. KINGDON 


Dr. A. B. Greninger has been appointed metallur- 
gist of General Electric’s chemical department. Dr. 
Greninger was assistant professor of metallurgy at Har- 
vard until early 1941 and then joined General Electric 
to do metallurgical work in the company’s lamp depart 
ment in Cleveland. He is a member of the American 
Institute of Mining and Metallurgical Engineers and 
American Society for Metals. 


Henry E. Hull, formerly design engineer with the 
Parker Appliance Company, has joined the staff oi 
Battelle Institute. He will be engaged in research 
production methods and processes. 


Ray Ellinwood has recently announced his resigna 
tion as president and general manager of Adel Precisio 
Products Corp. Mr. Ellinwood, who founded the Adel 
organization in 1938, announced that he plans to engag' 
in the development and manufacture of new products 
in a variety of fields with a new organization bearing Is 
name. 


Dr. Charles M. A. Stine, member of*the executive 
committee of E. I. du Pont de Nemours and Company, 
and its advisor on research and development, has re- 
cently retired for reasons of health. He will retat 
however, his positions of vice-president and directo: 
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Make your postwar traffic appliances and portable lamps more at- 
tractive by equipping with Flamenol Cords—General Electric’s newest 
development in cord construction. G-E Flamenol Cords are modern 
in design and smart in appearance. Their rich color, smooth texture 
and beautiful finishes will enhance your electrical products more than 
ever. In short they offer greater eye appeal . . . and eye appeal means 
buy appeal for your electrical appliances, devices and portable lamps. 

Users will be more satisfied with their electrical appliances because 
Flamenol Cords are built to last with the life of the electrical product. 
The plug is molded to the portable cord making the power cord set a 
one-piece construction. This molded-on feature not only makes the 
power plug rugged but provides permanent protection to soldered 
connections against strain. Oil does not deteriorate Flamenol Cords’ 
sturdy composition nor sunlight adversely affect their fine finishes. 


Give your postwar electrical products greater saleability by investi- 
gating General Electric Flamenol Cords now. For additional infor- 
mation write to Section Q853-12 Appliance and Merthandise Depart- 
ment, General Electric Company, Bridgeport, Connecticut. 


FLAMENOL CORDS 
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Hear the General Elec- 
tric radio programs: 
“The G-E All Girl Or- 
chestra’’ Sunday 10 
P.M. EWT, NBC. ‘‘The 
World Today’’ news 
every weekday 6:45 P.M. 
EWT, CBS. “‘The G-E 
House Party’? Monday 
through Friday 4:00 
P.M. EWT, CBS. 





BUY WAR BONDS 
AND KEEP THEM 
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Reference Guide 


A COMPREHENSIVE catalog and reference 
guide; 140 pages of product and technical 


information of inestimable value in product 
design and construction; fully illustrated. Size 
82" x 11”, loose leaf; NET PRICES. 


Scores of pages of engineering specifica- 
tions for all kinds of fastening products, with 
weight, dimensions, tables, chemical and phy- 
sical properties, etc. A dependable source for 
all types of fasteners, designed for almost 


an unlimited range of uses. 


We shall be glad to send you a copy on 


request. 


Dr. Stine’s retirement follows thirty-eight years of 
service with the company during all of which time he 
was closely associated with research. He will be suc- 
ceeded both on the executive committee and as advisor 
on research and development by Roger Williams. 
Mr. Williams joined Du Pont in 1918, was a research 
chemist until 1924, and subsequently became director 
of the company’s operations in its ammonia department 
and more recently was general manager of the explosives 
department. 


DR. CHARLES M. A. STINE RAYMOND R. MACHLETT 


Raymond R. Machlett, head of the Machlett Labora- 
tories, was recently chosen to receive the Honor Award 
of the Stevens Institute of Technology. The award was 
given to Mr. Machlett in recognition of his achieve- 
ments in the X-ray tube engineering field. 


E. J. Hergenroether has recently resumed his post 
with the development and research division of Interna- 
tional Nickel Company after resigning as chief of the 
Metallurgical Branch of the Steel Division of the War 
Production Board. Mr. Hergenroether had been with 
the WPB and predecessor agencies since 1941. Pre- 
viously, he had been with the International Nickel for 
twelve years. 


Lloyd W. Hemingway has joined the engineering 
staff of the Whiting Stoker Company and will be as- 
signed to research and development work. He was 
previously a member of the engineering staff of the 
Whiting Corp. and has been engaged in the stoker field 
for sixteen years. 


Robert D. McManigal was recently elected vice- 
president of the Westinghouse Electric International 
Company. Mr. McManigal, has been manager of the 
International Company’s associated companies depart- 
ment since 1940, and had been with the Westinghouse 
organization since 1915. In 1922 he was sent to Japan 
as an engineer for the Westinghouse Electric Interna- 
tional Company, and later served as managing director 
of the Westinghouse Electric Company of Japan until 
that Company’s dissolution in 1931, when he returned 
to New York. 


Frank M. Folsom, who has been vice-president in 
charge of RCA Victor Division since January 1944, was 


MANUFACTURERS SCREW PRODUCTS 


212 W. Hubbard Street « Chicago 10, Illinois 
. Call WHitehall 4680 


recently elected executive vice-president in charge of 
the division. Mr. Folsom joined the RCA after serving 
in Washington as chief of the Procurement Branch of 
the Navy Department. In addition to being in charge 


it's Faster to Telephone . . 


ELECTRICAL MANUFACTURING 





AUGUST 1945 


@ From the floor to the ceiling, your next kitchen 
truly will represent the modern age of plastics. 


There'll be Plaskon Molded Color carrying a 
range of gay tones throughout the room. Plastic 
handles, knobs, closures, housings, tableware, 
electrical equipment and parts, lighting reflectors, 
telephones—even garment buttons and shoe 
ornaments—will be of sparkling molded Plaskon. 
Service requirements of durability, non-con- 
ductivity, sanitation and ease of cleaning are ade- 
quately filled by Plaskon in these applications. 


The kitchen will be lined with handsome, low- 
cost, prefabricated cabinets of plywood, made with 
Plaskon Resin Glue. Washable resin-treated paper 
finishes of attractive colors, and almost impossible 
to mar or scar, will be bonded to the exterior 
surfaces with this powerful glue. In any appli- 
cation it is permanent and highly waterproof; 
unaffected by heat, cold, bacteria or fungi; and 
its tenacious grip cannot be weakened or broken. 


“Tough linoleum, treated with Plaskon Coating 
Resin, will provide a colorful, durable covering 
for floors, cabinet and shelf tops, and splash 


The Plastics Kitchen of “Jomoerrow 





surfaces. Special Plaskon resins will assure finishes 
to meet particular needs for many kitchen surfaces; 
and will be used for the development of other 
new utility applications in the kitchen and 
throughout the house. 


The plastics kitchen of tomorrow, with its wide- 
spread use of Plaskon materials, is but one 
indication of the versatility of these modern prod- 
ucts of industrial research. Plaskon resins offer 
you exceptional manufacturing and sales advan- 
tages in product development. Our experienced 
field men will gladly help develop your plans. 


PLASKON DIVISION 
LIBBEY - OWENS + FORD GLASS COMPANY 
2137 Sylvan Ave. * Toledo 6, Ohio 
Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 





TRADE MARK REGISTERED 
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NEW HOME 


THE WORLD’S 
MOST MODERN 
CONDENSER PLANT 


with these outstanding features 


* 1,000,000 VOLT RESEARCH LABORATORY 
* VERY LATEST PRODUCTION EQUIPMENT 
* SPECIALIZED WAR-LEARNED TECHNIQUES 


From this NEW ultra-modern factory come 
capacitors carefully engineered and accu- 
rately produced. Staffed by skilled engineers 
and backed by 16 years of technical progress, 
Industrial Condenser Corp. is supplying 
capacitors for every application. If your speci- 
fications call for Electrolytic, Paper, Oil, or 
Motor capacitors, look to Industrial Con- 


denser Corporation. 


of RCA’s manufacturing division, he is a director « 
RCA, and of the National Broadcasting Company. 


Dr. C. Frank Miller has been appointed chief e: 
gineer of Price Brothers Company. He is affiliate: 
with the following scientific societies : American Physica 
Society, American Institute of Electrical Engineers 
Institute of Radio Engineers and the American Rocket 
Society. He was formerly a member of the electrical 
engineering faculty of Johns Hopkins University an 
has served as a consultant to the Price Brothers Com 
pany for some time. 


Victor R. Willoughby, formerly vice-president in 
charge of engineering, and more recently director of re 
search and development for American Car and Foundry 
Company, has recently retired. Mr. Willoughby had 
been associated with the company for almost fifty years. 
He is holder of many patents and is a member of the 
American Society of Mechanical Engineers, the Ameri- 
can Society for Testing Materials and other professional 


societies. 


V. R. WILLOUGHBY H. W. TENNEY 


Awards of the Order of Merit, highest honor con- 
‘erred on its employees by the Westinghouse Electric 
Corp., have recently been announced by the company. 
\mong those honored by this award are Charles A. 
Powel, manager of the headquarters engineering de- 
partments, H. W. Tenney, assistant to vice-president 
of the company’s Pittsburgh divisions and formerl) 
assistant director of the Westinghouse Research Labora 
tories, and Charles A. Scarlott, editor of the Westing- 
house Engineer, the science and engineering publication 
of the company. 


Dr. E. U. Condon, associate director of Westing- 
house Electric Corporation’s research laboratories and 
Dr. A. Nadai, the laboratories’ consulting mechanical 
engineer, were part of the group of leading American 
scientists invited by the Russian government to attend 
the 220th anniversary of the founding of the Academy 
of Sciences in Moscow during June 15 to June 28. 


Albert L. Kaye assumes a post as metallurgical eng1- 
néer, alloy steel products; with the Carnegie-IIlinois 
Steel Corp., U. S. Steel Corp. subsidiary. He-has been 
associated with the company since 1936. ; 

Dr. Nelson W. Taylor has been appointed technical 
assistant to the director of research of the Minnesota 
Mining and Manufacturing Company. He will also 
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Born to be 
eC 


AFNIRS have everything it takes to take neglect 

. everything from careful selection of steels 
through precision manufacture and endless tests. Each 
has the famous Fafnir Balanced Design ...the use of 
large balls and deep races that give a larger load 
sustaining contact area and therefore greater thrust 
and radial capacity; made possible by a precise bal- 
ancing of race depth and ball size with outer and 
inner ring thickness and structure. Fafnirs incorporate 


MOST COMPLETE LINE 
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IN AMERICA 


sealing devices made to order for every known prob- 
lem of lubricant retention and the exclusion of destruc- 
tive elements. Most important of all, Fafnir offers the 
endless ingenuity of experienced bearing engineers in 
the field and in the plant to give ball bearing users the 
wisest, widest use of Fafnir advantages. If you 
want freedom from maintenance use the bear- 
ings that are “born to be forgotten”. The Fafnir 
Bearing Company, New Britain, Connecticut. 
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Given a specified ental of wires required by your 
equipment, how would you go about selecting the 
proper disconnect device? 


This is a question engineers and designers must an- 
swer. And in many instances the answer is simply and 
quickly arrived at. But how can one be certain that the 
fitting selected is the best from the standpoint of good 
design, adequate capacities, quality and service? 

Cannon Electric offers the widest range of electrical 
connectors in the field—literally thousands. To fit a 
connector to your requirements as accurately as pos- 
sible, consult a Cannon engineering bulletin, our field 
engineering representatives, or the specialists of our 
engineering department. 


LEADING TYPES OF CANNON ELECTRIC CONNECTORS 





CANNON ELECTRIC 


Cannon Electric Development Company 
Los Angeles 31, California 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 


Representatives in Principal Cities— Consult Your Local Phone Book 
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continue as head of the ceramics section. Previously to 
joining the company, Dr. Taylor was head of the ceram- 
ics section in Pennsylvania State College. 


Henry J. Barreca has been elected president of the 
Amalgamated Radio Television Corporation. He was 
formerly vice-president of the company. His duties will 
include complete charge of development and design. 


Robert F. Tucker, has been appointed manager of 
the recently-acquired Ken-Rad Lamp Division of the 
Westinghouse Electric Corporation. Mr. Tucker will 
be responsible for the division’s entire operation, includ- 
ing manufacturing and engineering. He has been with 
the company since 1907. In March he was awarded the’ 
Westinghouse Order of Merit. 


Captain Walter M. Schwartz, Jr., former president 
of the Proctor Electric Company, on wartime leave from 
the company, arrived back in the United States recently 
after eighteen months internment in a German prison 
camp. 


WILLIAM C. RODGERS CAPT. W. M. SCHWARTZ, JR. 


William C. Rodgers, affiliated with the Bakelite 
Corp. and Halowax Corp. in various research capacities 
for the past twenty years, has now joined the Gray and 
Foster Engineering. Company as director of research 
and development. Mr. Rodgers is a member of several 
engineering societies and is a frequent contributor to 
technical journals. 


Edgar W. Adams, general patent attorney of Bell 
Telephone Laboratories since 1937, was recently ap- 
pointed general patent attorney of Western Electric 
Company in place of F. T. Woodward who becomes 
consulting patent attorney for Western. Mr. Adams’ 
position with the Bell Telephone Laboratories is taken 
by M. R. McKenney. 


Reconversion plans of Apex Electrical Manufac- 
turing Company call for production of a complete line 
of vacuum cleaners, ironers and washers, similar to the 
line made when civilian output was stopped in 1942. 
Extensive plans were on the way, the company stated, 
to include many new design features developed during 
the past few years by its research and engineering staff. 
One of the new models will be a completely automatic 
washing machine, now undergoing field tests. 


Production of radio receiving sets far above prewat 
levels is planned by Philco Corp. as soon as wartime 
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Terminal jacks for war- 
WS needed radios — screw- 
machined from rod stock 
—were lagging behind other parts. 
Expediters called on Scovill to break 
the bottleneck. 


Scovill did just that by shifting to 
high-speed stamping of sheet metal. 
This change in technique stepped up 
production greatly . .. cut down on 
scrap, always a problem in screw 
machine operations .. . turned out 


eminently satisfactory work... low- 


... and disconnected a tie-up 


ered costs by a substantial margin. 


Scovill Electronents* 

may also save time and money for you 

Maybe your small electronic com- 
ponents or large assemblies can bene- 
fit from Scovill’s versatility in forging, 
drawing, stamping, heading, or 
machining all kinds of metals and 
Scovill’s impartiality in choosing the 
one method that will make your 
Electronents* faster and better for 
less. For further details of Scovill’s 
designing service and manufacturing 





ability, send for literature. Use the 
coupon below and mail it today. 


*Electronents = Electronic Components 


Scovill 





Please send me a free copy of “Masters of Metal” booklet de- 
scribing your facilities. I am interested in the ELECTRONENT* 


applications checked. 





_} Batteries C] Dials _} Panels 

[| RecordChangers [] Escutcheons  ([] Sockets Name 

(_] Clips [_] Jacks [_] Stampings (misc.) 

[| Condensers | Lugs (_) Tubes 
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SCOVILL MANUFACTURING COMPANY 


Electronic Division 


25 Mill Street, Waterbury 91, Connecticut 
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A NEW INDUSTRIAL PRODUCT — 


FLEXIBL 
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e to han- 
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restrictions permit. Its output of refrigerators is als: 
set for higher levels when restraints are lifted. The 
company also announces that a survey made by it indi 
cates a potential demand for approximately twenty-five 
million radio receiving sets. This, the company points 
out, is nearly double the all-time high production in 


1941. 


Casco Products Corp. has recently re-elected Jo- 
seph H. Cone as president. The company also an- 
nounces that engineering work on postwar electric 
home appliances, as well as on other company products, 
is being speeded up. At present, the company is still 
primarily engaged on war work. 


General Electric Company will construct a new 
plant at Tiffin, Ohio, for the manufacture of small 
motors for electrical appliances and of ballasts for flu- 
orescent lamps. One site for the new plant has been 
already selected and another site is in the process of 
being acquired. The new plant will be operated under 
the management of the company’s Fort Wayne, Ind., 
plant. It is being projected to meet anticipated large 
postwar demand. ‘ 


Stromberg-Carlson recently announced that it plans 
to begin limited production of home radios when the 
War Production Board restrictions are removed and 
when materials and labor are available. According 
to company officials, production is likely to start in the 
fourth quarter of the year. 


The Wire Recorder Development Corporation, 
which handles all business and licensing activities for 
the Armour magnetic wire sound recorder, has moved 
into larger offices in the Field Building, 135 South 
LaSalle St., Chicago. 


Allen B. DuMont Laboratories announced what 
is described as the first sale of a television transmitter 
for the continent of South America. Exact details of 
the installation contemplated by the purchasing syndi- 
cate in Argentina were not revealed, but the original 
proposal provided for a DuMont 25-kilowatt peak video 
and a 12.5-kilowatt peak audio transmitter, full field 
pick-up and relay equipment, together with cameras and 
control equipment for three studios. The transmitter 
will be probably located in or near Buenos Aires. 


Remington Rand, Inc., announces that efforts will 
be made to produce electric shavers for civilian trade 
by early Fall. The company points out, however, that 
a very large production schedule for Army and Navy 
contracts for overseas shipment and for use of hos- 
pitalized service men, still exists and that such ship- 
ments will be given preference over civilian require- 
ments. 


Thordarson Electric Manufacturing Company, 
previously acquired by the Maguire Industries, Inc., 
hut up to now operated as a separate entity, has now 
been merged into the latter organization as a new trans- 
former manufacturing division, to be known as _ the 
Thordarson Electric Manufacturing Division. In an 
other expansion step, Maguire Industries have acquired 
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The label on the equipment says 
“operateat115 volts’ — but it doesn’t 
say where to get it—or what difficul- 
ties may be involved when voltage 
regulation is dependent on manual 
control. 


There’s no secret about it—exact 
voltages just do not exist. This fact 
must be taken into consideration 
when new equipment is being de- 
signed. 

The most practical and economi- 
cal way to lick this voltage problem 
is to build a Sota‘Constant Voltage 
Transformer right into the equip- 


Consta 


ment. Then, when it gets into the 
field it will operate on the same volt- 
age at which it performed so su- 
perbly in the manufacturer’s test 
laboratory. The headaches of main- 
taining a stabilized operating volt- 
age are not passed on to the user— 
they are relieved in advance. 


If you are buying new electronic 

or electrically operated equip- 
ment—ASK IF THE VOLTAGE PROB- 
LEM HAS BEEN TAKEN CARE OF. 


If you are designing new equip- 
ment—CONSULT SOLA ENGINEERS 
for the most practical and economi- 


Why do it the 
hard way ? 


A SOLA CONSTANT VOLTAGE 
TRANSFORMER will automatically 


relieve you of all voltage worries 


cal method of supplying stabilized 
operating voltage. 

If your present equipment is giv- 

ing trouble--CONSULT SOLA EN- 
GINEERS. There is a standard line of 
Sota Constant VoltageTransformers, 
in capacities from 10VA to 1I5KVA, 
that can be quickly installed to relieve 
any troublesome voltage variation. 


All Sota Constant Voltage Trans- 
formers are fully automatic—require 
no manual adjustment or supervision 
—and are self-protecting, both to 
themselves and the equipment, 
against short circuit. 


To Engineers: 
Here’s your solution to un- 
stable voltage problems. Write 


for the soLa Handbook. 
Ask for bulletin BCV-102 





Transformers for : Constant Voltage » Cold Cathode Lighting » Mercury Lamps « Series Lighting + Fluorescent Lighting + X-RayEquipment + Luminous Tube Signs 
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Oil Burner Ignition « Radio » Power + Controls + Signal Systems + etc. SOLA ELECTRIC COMPANY, 2525 Clybourn Avenue, Chicago 14, Illinois 
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LET US TELL YOU HOW YOU MAY USE OUR | 
ORGANIZATION JUST AS IF IT WERE YOURS 


Gs 


1812 


VA 


METAL PARTS 


cee ees 


FERRULES. 
TERMINALS 


WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
Dept. C, Waterbury, Connecticut 


* 


WEIGHT: 
ty POUNDS 





the Meissner Manufacturing Company and wil! 
operate it as a independent division manufacturing radio 
and communications equipment. Plans for the pro 
duction of a new electronic radio-phonograph are being 
completed. 


Friden Calculating Machine Company, Inc., an- 
nounces the election of Walter S. Johnson as president 
to succeed the late Carl M. Friden, founder of the com- 
pany, and a pioneer inventor and development engineer 
in the field of calculating machines. 


A new $450,000 unit for the production of Santocel 
will be constructed by Monsanto Chemical Company 
for its Merrimac Division plant near Boston. Santo- 
cel is the new chemical which has found many im- 
portant wartime uses because of its unusual properties 
of thermal insulation. 


Top officials of Timken Roller Bearing Company 
flew to Russia recently on a combined technical and 
business mission. A. L. Bergstrom, vice-president in 
charge of engineering, and O. J. Horger, chief engineer 
of the railway division, accompanied President William 
E. Umstattd on the trip. 


Permofilux Corporation has added two new sections 
to its plant in Chicago, it was recently announced. The 
addition will serve to expand engineering and research 
as well as manufacturing facilities. 


Purchase of the 95-year-old firm of John Jacques & 
Son, Worcester, Mass., by the Hobbs Manufacturing 
Company was recently announced. Production of the 
Jacques line of shears and cutting machinery will be 
continued by the Hobbs company in addition to its 
own lines of paper box machinery, die cutting presses, 
lock washers, etc. 


Taylor Tubes, Inc., has set up a new department 
devoted to development of special tube types required 
to meet unusual specifications in electronic applications 
where the company’s customers cannot use the regular 
types. 


Arcos Corporation announces removal of its gen- 
eral offices from 401 N. Broad St., Philadelphia 8, to 
1515 Locust St., Philadelphia 2. The Research and 
Engineering Department, however, still remains at 
the former address, as does the company’s Broad Street 
Production Plant. 


Eureka Vacuum Company expects to make first 
deliveries of vacuum cleaners and cordless irons by this 
Fall, it was recently stated by company officials. It 
was revealed that the cordless electric iron will be the 
first of a group of supplementary home appliances that 
the company will produce. It will make a complete 
home cleaning unit, including a power-driven floor 
waxer. 


Postwar expansion plans of Lear, Incorporated, 


| which last year entered the home radio field, include 


extension of present activities in the electro-mechanical 


| actuating mechanism field and aircraft radio. In addi- 
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OHMITE 


ALL CERAMIC * HIGH CURRENT 


Typ Gens 


In 5 SIZES 


amin Simpler, Wore Compact 


* Ceramic Construction HIGH CURRENT CIRCUIT SWITCHING 


e Campact, All-Enclosed 


< Mate Gain In these Ohmite load-break switches, as few as 2 of as many 


as 12 high current taps are compactly arranged yet perfectly 
insulated. The switches are non-shorting, single-pole, rotary, 
multi-position units. They provide greater operating con- 
venience in battery chargers, tapped transformers, welders, 
induction heaters, and other applications. Write for further 
helpful facts or engineering aid. 


@ Silver-to-Silver Contacts 

e Self-Cleaning Action 

e Low Contact Resistance 

e Cam & Roller Mechanism 
e High Strength Ceramic Hub 


e Insulated Steel Shaft 


e Back-of-Panel Mounting OHMITE MANUFACTURING COMPANY 
ne 4805 Flournoy Street, Chicago 44, U.S.A. 


Write on company letter- 


head for Industrial Cat- 
alog and Engineering Bi r= . ‘te 
Manual No. 40, Address é 
Ohmite Mfg. Co., 4805 

Flournoy St., Chicago 44. RHEOSTATS - RESISTORS -+- TAP SWITCHES 
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tion the coinpany expects to manufacture wire recorder: 
for use with home radio, business offices and for general 
industrial purposes. Manufacturing facilities of Lear’ 
Radio Division are being enlarged and the company 
expects to acquire an additional 52,800 square feet oj 
space in Grand Rapids, Mich., for this purpose. 


GOSH ! THAT PLANT 1S 
ALMOST AS WONDERFUL AS 
THE NEW PLANT WITH 
ITS ENLARGED ENGINEERING 

FACILITIES ! 


Sherron Electronics Company has received ap- 
proval of the Federal Communications Commission to 
construct an experimental television station in Brook- 
lyn, N. Y. The station will be identified by the call 
letters W2XDK and will be used by the company in 
conjunction with design and development work in the 
field of television equipment. 


A three-year program of postwar expansion ai 
nounced by Benjamin Electric Manufacturing Com- 
pany includes completion of a new research and testing 
laboratory. This new laboratory will have extensive 
facilities for electrical, photometric and acoustical test- 
ing. New product development, particularly of new in- 
dustrial lighting equipment and accessories, will be a 


You'll think the Gothard Plant pretty wonderful , : 
major project. 


too—when you want dependable, precision Pilot 
Light Assemblies quick. Here the finest equip- 
ment and talent will answer your needs. Ask for 
the Gothard Catalog. 


The Stromberg-Carlson Company has already put 
‘iactasiial acai , | design plans in work for an FM radio receiver to meet 
for Neon Lamp Lit the new FCC allocations, company officials reveale« 


NES5I and Mazda 
asd 44,313 and 1815 & | recently. 


‘MANUFACTURING COMPANY lg Organization of the RCA Tube Division to cover 
2120 CLEAR LAKE AVENUE, SPRINGFIELD, ILLINOIS B@ a ; ; 
all electron tube activities of the company, with L. W. 


Teegarden as general manager, has been recently 
announced by RCA Victor Division. The division’s 
headquarters will be transferred from Camden to Har- 
rison, N. J., in the early future. Among key execu- 
tives appointed within the new division, Dr. G. R. 
Shaw has been named chief engineer. 


EXPORT DIVISION: 25 WARREN STREET +» NEW YORK 7,N.Y. 


General Electric :Announces New Designs 

A new large-screen television receiver and a new 
radio-phonograph, both incorporating advanced design 
features, were recently announced by General Electric 
Company for the postwar civilian market. 

Much of the experience gained by the company in 
building radar equipment for the armed forces was 
utilized in designing the television receiver. This re- 
ceiver produces a picture of unusual brilliance and con- 
trast, it was announced, on a screen of 16 by 22 inches. 
Designed specifically for home use, the receiver uses a 
five-inch cathode ray tube, a parabolic mirror, and a 
correcting lens to project the picture to a flat mirror and 





To meet the demand for precision-resistors, impervi- 
ous to moisture, heat and other detrimental condi- 
tions, IN-RES-CO types RB and SB were developed 
Type RB has a maximum resistance of 500,000 ohms, 
and measures 9/16” high and 9/16” in diameter. 
It is rated at % watt. Type SB is rated at 1 watt, 
has a maximum resistance of 1 megohm, and is 
1 1/16” high and 9/16” in diameter. 


The new IN-RES-CO catalog covering the complete 
line of dependable resistors is available. Write today. 


- 
rd 


then to the screen. 

Technical details of the new electronic reproducing 
system incorporated in the radio-phonograph are still 
restricted. Company officials described it, however, as a 
development of unusual importance. The development 
is not limited to any one device but to improvement of 
all details from pickup head to the loudspeaker. 


RCA-Philips Patent Agreement Renewed 
Uncertainty which has existed regarding the position 

of the license rights to the Philips patents in this couritry 

was recently resolved when it was announced that a new 
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From inner conductor to outer covering... 
Federal really knows high-frequency trans- 
mission lines. 


And this knowledge was not easily won. As 
the pioneer in the field Federal not only 
developed over 80% of all h-f cable types in 
use today ... but developed most of the 
equipment needed to test them. 


Attenuation, high-voltage, dielectric and 
balance testing equipment, velocity of 
propagation, braid-resistance and electri- 
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cal length meters ... were all Federal- 
engineered to fit specific requirements. 


That’s why it’s logical to turn to the acknow!- 
edged leader in the field for the finest in h-f 
cables, specialty -engineered harnesses and 
cable assemblies, 


Where requirements are critical . . . for trans- 
mission lines with special characteristics... for 
custom-built and engineered harnesses and 
cable assemblies ... take your high-fre- 
quency transmission problems to Federal. 














ENGINEERS! 
DRAFTSMEN! 
ACCOUNTANTS! 
STUDENTS! 


ORDER TODAY! SersscijlimalMtW 



























































































Note these 8 New Features! 


In addition to having ALL the values 

of the ordinary slide-rule, the new 

Multi-Slide Rule has: 

1 Four-place LOGARITHM TABLE 

2 SIGNS and LIMITS of VALUE 
assumed by trigonometric 
functions 


3 Table of NATURAL TRIGONO- 
METRIC FUNCTIONS 


4 Table of TRIGONOMETRIC 
FORMULAE 


5 Table of SLIDE-RULE SETTINGS 


6 Table of GENERAL EQUA. 
TIONS 


7 Long list of common MATHE- 








Clear, legible print. ;. 
Tough, durable for long 
wear ... Size 10’’x4’’... 
Fits 3-ring binder... In case 
... Full instructions .. . 
TRANSPARENT PLASTIC 
INDICATOR 


STANCOR now offers the 
entire electronic industry 
the new Multi-Slide Rule. MATICAL FORMULAE 

First developed for our own 8 DECIMAL equivalents of a 
use, itis today made avail- fraction 

able to all . . . Greatly 

simplifies calculation of 

unlimited range of prob- OFFERED AS A_ SERVICE 
lems ...A genuine pro- TO THE TRADE BY 


fessional rule—not a toy. . 
This rule is obtainable 
ONLY THROUGH STANCOR 
JOBBERS. PLEASE DO NOT 


ORDER DIRECT. See your 

local directory for the name of the Stancor jobber in your 
city or, write for his name. Price of Stancor Multi-Slide Rule: 
One Dollar! America's biggest slide-rule bargain—a serv- 
ice to the trade by Stancor. 


STANDARD TRANSFORMER CORPORATION 
1500 N. HALSTED ST., CHICAGO 22, ILL. 


Tar Cee CO ae) 715 
























ten-year agreement was consummated. Announcement 
was made in a joint statement by Dr. Charles B. 
Jolliffe, vice-president in charge of RCA Laboratories, 
and Maynard T..Hazen, vice-president and a director of 
the Hartford National Bank and Trust Company, Hart- 
ford, Conn., as Trustee under indenture with Philips. 

The new agreement grants the Radio Corporation of 
America the right to continue licensing other manu- 
facturers under United States patents of the N. V. 
Philips’ Gloeilampenfabrieken (Philips Incandescent 
Lamp Works Company), formerly of Eindhoven, Hol- 
land. The agreement became effective July 1 and re- 
mains in force until December 31, 1954. The rights 
acquired by RCA are non-exclusive. 

RCA is also granted similar right to license the 
United States Government directly for the duration of 
hostilities and six months thereafter. RCA’s right to 
license manufacturers for the sale of apparatus to the 
United States Government continues until December 
31, 1954. RCA has informed its licensees that it is 
extending to them rights under the Philips’ patents at no 
extra charge. 





Annual Reports Emphasize New Designs 

Product design and development is receiving an in- 
creasingly important place in the annual reports of many 
companies, according to Weston Smith, business editor, 
“Financial World.”” Mr. Smith, who has just completed 
his annual survey of corporate reports, told ELECTRICAL 
MANUFACTURING that this trend is in response to the 
keen interest that stockholders are showing in this phase 
of their companies’ activities. Reports on research de- 
velopments are also featured. 

Mr. Smith’s survey covered some 2,500 reports. Of 
the 372 that have been set aside to receive a “Highest 
Merit” citation, there is an appreciable number issued 
by manufacturers of electrical and electronic products. 
The reports were judged on their performance in pro- 
viding stockholders with a clear, easily-read and com- 
prehensive record of the company’s activities. Financial, 
statistical and editorial contents, as well as format, typog- 
raphy, illustration, and use of color and graphs, were 
weighed. 

The annual reports of the following companies were 
selected as being the best in their respective groups: 
Electrical: Allis-Chalmers, Elliott Company, Emerson 
Electrical Mfg. Company, General Electric Company, 
Westinghouse Electric Corp. Electronics: Allen B, Du- 
Mont Laboratories, Emerson Radio, Farnsworth Tele- 
vision, P. R. Mallory, Philco Corp., Radio Corp. of 
America. Sonotone Corp., Stromberg-Carlson, Sylvania 
Electric Products, Utah Radio. 


Electric Micrometer Developed 

A new type of electric micrometer is able to measure 
movements, or changes in position, as small as one-tenth 
of a millionth of an inch. Its sensitivity is such that it 
is able to record changes much smaller than the wave 
length of light, which is the standard used in cali- 
brating it. 

Developed by the physics department of Battelle In- 
stitute, this instrument may be described as a minia- 
ture, static-free, frequency modulation radio station, the 
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RIGUDITY 


Rigid support and permanence of alignment are provided by AtS1Mac 
Steatite Ceramics. 

These inorganic materials are mechanically strong, permanently rigid 
and are electrically stable at high frequencies. Do not distort by loading, 
nor do they shrink or coldflow with time. 

AtS1Mac Ceramics are highly resistant to thermal shock and to constant 
temperatures up to 1000°C. Non-corrodible. Do not absorb moisture. 

AxS1Mac Ceramics are a dependable foundation for your design. Let’s 
work together, 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 


High Mechanical Strength ¢ Permanent Rigidit 

High Dielectric Strength e¢ Low Loss Factor 
TRADE MARK REG. U.S. PAT. OFFICE Resistant to High Temperatures 

VAL hee ils Meta 


Ay Ez: nts CERAMICS Precision Made of Purest Raw Materials 


43R0 FEAR OF CERAMIC LEADERSHIP 











































~~. So Small frequency of which is varied by the changes in position 10 
+ — ds of the object being measured. It measures the posit 
. is a - . 5 . . . . RS 
on” of either slowly or rapidly moving objects without tou be 
ing the object. The output of this instrument is received 
by a device almost identical with a standard freque: 
modulation radio receiver, and is made visible o1 ad 
cathode-ray oscilloscope. RS 
TE 
th Rs 
see them, yet— 
on 
“a 
PERFECT IN EVERY DET RS 
Invaluable in the field of electrical manufac- ric 
turing, radio and fine instruments are these 
“UNBRAKO” SOCKET SET SCREWS — now (s1 
made in such extremely small sizes that you 
can hardly see them. 10 
The knurled cup-point of this unique ‘‘UN- RS 
BRAKO” Socket Set Screw digs in, holds tight 
—mokes it a Self-Locker. Vibration positively 
will not loosen it, yet it is easily removed Ti 
with a wrench and may be used over and 
over again. Rs 
Sizes from #0 to 1°’ diameter—all commercial 
lengths. 


: Pat. & Pats. Pend. 
Where the Knurled Cup Point ‘‘Unbrako”’ 
cannot be used, use our Knurled Thread “’Un- 


brako’’ — also a Self-Locker regardless of the KNURLED 
style of point. 

Write for the Catalog of ‘‘Unbrako’’ Socket 

Screw Products. 












Knurling of Socket Reg. U.S. Pat. Off. 


; Screws originated with 
; >> “Unbrako” years ago. SOCKET 


SET SCREW ___ 


~ S$TANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 594 
BRANCHES: Boston - Detroit - Indianapolis - Chicago - St. Louis - San Francisco 
OVER 40 YEARS IN BUSINESS 


Vew electric micrometer, which utilizes principle oj 
FM radio, is shown being used to test lathe spindles 
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he new type of micrometer was originally developed 
at Battelle to test the performance of precision lathe 







spindles. It was used to magnify by 10,000 the inacet 






















racies of the spindle, and produced a visible pattern oi 
the effects of changes in operating conditions of the 











spindle while it was running. The instrument. was als 





able to make static measurements on the roundness o 


SEND FOR 
YOUR COPY 
of our new and latest 

Edition. 
Many new types of 


equipment shown 
and described. 





the spindle shaft and of the bearings of the spindle. 





Sed 
COver; — ° 
ing Che micrometer has also been used at Battelle as 









high-speed dilatometer to follow crystalline changes 
steels during rapid heating. Other uses, still unde- 

| veloped, are foreseen for measuring applications whic! 

| require high speed and high sensitivity. 





Correction of Error 
The graph of motor and generator orders receive 
appearing on page 106 of the July issue was made avail 
able through the courtesy of the Statistical Division 
the National Electrical Manufacturers Association at 
the caption should have so indicated. The editors regret 
t 








ie error. 








Expanding Use of Electron Tubes in Industry 

The use of electron tubes in industry after the war will 
be far in excess of prewar demands of radio and com- 
munications. This increased demand will be the result 









of constantly growing applications of electronic powet 
and electronic controls, according to L. W. Teegarden, 
general manager of the Tube and Equipment Depart 
ment of RCA Victor Division, Radio Corp. of America. 
Sent Ged “Improvement in the quality of products and dramatic 
ypon request savings in process time are being realized from the use 


¥ p. of electronic power for an over-increasing list of indus- 
, . . . r : . ° ° v ° 
lhe R.W. CRAMER COMPA iT trial heat-processing operations,” Mr. Teegarden sai 


Saad koko CONNECTICUT ‘These now include hardening, welding, and soldering 
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Mr. Tops 
the Paragon 
Symbol of 
Top Quality. ‘ 


“Keep the cost down” 

. is a demand which manufac- 
turers will soon again have to meet. During the war, industry has 
learned much about cutting cost through control of timed opera- 
tions. Paragon automatic electric time .control instruments not 
only help to lower costs, but also increase output... multiply man- 


power efficiency...and save precious hours...on countless jobs. . 


What ia your time control need 7 


PARAGON DESIGNS AND BUILDS UNITS FOR 
PRACTICALLY EVERY TIME CONTROL NEED 


SERIES 300—General purpose, Telechron 
motor operated time switch, self-lubricating, 
for controlling signs, stokers, blowers, pumps, 


and other purposes. Accurate, rugged. 


SERIES 800 —Instantoneous reset, synchro- 
novs motor operated, time-delay relay for 
motor and tube protection. Used to stagger the 
closure of multiple circuit systems so that full load 
will not be applied at start. Has wide application. 


SERIES ZOO—7-Day synchronous motor 
operated switch for heating and ventilating 
systems, lighting and pumping in churches, 
schools, stores, factories, mines, etc. Can be 
preset weekly for a weekly schedule. Daily on 
and off operations may be independently set. 


SERIES 2500—Manvolly preset interval 
timer, can be prese? fo perform «a great variety 


PARAGON ELECTRIC COMPANY 
700 

Old Colony 
Building 


CHICAGO 5 
ILLINOIS 


Tass 
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metals; preheating of plastic materials for molding: 
glue-bonding of wood; drying of textile yards; bulk. 
reduction of solutions, and many other processes. Added 
advantages found in many instances are savings in 
space, equipment, and costs. The growth of electronic 
power heating applications also presents an increasing 
market for other types of electron tubes, such as 
tifiers and control tubes.” 


TRADE ASSOCIATIONS AND 
TECHNICAL SOCIETIES 


ASTM Officers Elected 

Election of new officers for the year 1944-45 was 
announced by the American Society for Testing Mate. 
rials at the society’s recent annual business meeting. 
J. R. Townsend, materials engineer for the Bell Tele- 
phone Laboratories, Inc., was elected as president of 
the society. T. A. Boyd of the research laboratories 
division of General Motors Corp. was elected vice. 
president. 


AIEE Activities 

At the annual meeting of the American Institute of 
Electrical Engineers, held recently in New York, elec- 
tion of Dr. William E. Wickenden, president of the 
Case School of Applied Science as president was an- 
nounced. 

The annual report of the directors, presented at the 
meeting, showed a total membership, as of April 30, of 
23,072. In addition to three national technical meetings, 
1,431 meetings were held during the year by local sec- 
tions of the AIEE in principal cities and educational 
institutions in the United States, Canada and Mexico. 

The Summer Technical Paper Program of the insti- 
tute was the second of a series of programs arranged to 
offer papers for discussion by mail in view of wartime 
cancellation of meetings. Thirty-one papers, covering 
protective devices, electric machinery, industrial con- 
trols, and induction and dielectric heating, among other 
topics, were presented. 

Readers of EtectricAL MANUFACTURING who were 
interested in the article in the December, 1944, issue 
entitled, “Self-Synchronize for Remote Control,” by 
Harold Chestnut and T. C. Johnson, may care to obtain 
copies of Mr. Johnson’s paper, “Selsyn Design and Ap- 
plication,” which was one of the papers presented in the 
industrial control group. It is AIEE Technical Paper 
45-123, June, 1945. 


Lamme Medal Awarded to Mortensen 

Soren H. Mortensen, chief electrical engineer of the 
Allis-Chalmers Manufacturing Company, was ‘the re- 
cipient of the Lamme Medal award of the American 
Institute of Electrical Engineers for 1944. 

Mr. Mortensen is known for pioneer work in the de- 
velopment of self-starting synchronous motors, and 
for many contributions in other phases of development 
of electrical apparatus or machinery. He is the author 
of a number of text-books, and a contributor to standard 
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Since the earliest days of “Packaged Beauly”. - 


Modern Compacts and Lipstick-Cases 
have been made of 


Burnished Bras 


es since beauty became partly a matter of 

external applications, the soft sheen of Brass 
has shone from the dressing table of the woman 
of fashion, and from the depths of every reticule 
she owns. Today, nothing has changed but the 
“mold of fashion.” There are new designs of 
cosmetic containers, all marvels of ingenuity and 
smartness. But the preferred metal, by and large, 
is still the same irreplaceable Brass. And for the 
same reasons: Rich golden-yellow color that 
improves with handling . . . durability (which 
means no splitting or chipping) under incessant 
use... absence of any metallic taint to disturb 
delicate scents and substances. Plus the special 
advantage, to the fabricator, of unequalled adapt- 
ability to intricate forming. 

To the fabricator, also, there are other special 
advantages in the use of Brass that is rolled and 
drawn in the mills here at Bristol . . . the depend- 

able uniformity, both dimensional and metal- 
lurgical, of every shipment of sheet, rod, and 
_ wire. And as Brass is mustered out of mili- 
tary service, Bristol will be ready to impart 
these advantages to your own peacetime 
products. In fact, it would be a good time 

to talk it over, now. 


THE 


Bristol Brass 


CORPORATION 


Makers of Brass at Bristol, Connecticut 
Since 1850 
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FREQUENCY METER... 


Model 39-VTF, Series 
A, showing simplicity 
and portability. 


400 
800 
1200 
1600 
2400 
3600 


Points to Check 


® EXTREME ACCURACY 
...within + 0.25% of fre- 
quency being measured. 


... FOR FREQUENCIES IN CYCLE BANDS 


MODEL 39-VTF, Series A, a new devel- 
opment of J-B-T engineers, measures 
frequencies in six specific bands with 
accuracy of + 0.25% of the frequency 


being measured, and with sufficient am- ® PERMANENT ACCURACY 
A = > ..-no further calibration 
plitude to be easily read. ox Standardisation re- 


quired at any time. 


STABILITY ...r1o temper- 
ature drift after initial 
30 second warm-up. 


BURN-OUT PROOF...no 
protection needed against 
accidental above-range 


Vacuum tube multivibrator circuits divide 
the incoming frequency by 1, 2, 3, 4, 6 or 
$, depending on the position of the multi- 
plier switch, and show the result on the 
time-tested, standard 400 cycle meter. 


frequencies. 
. , © SENSITIVITY . . . 500,000 
Regular line current is used for power chs. 
supply, permitting an input sensitivity of © SIMPLICITY . . . uses 


standard tubes. 


POSITIVE SWITCHING... 
built-in switch is J-B-T's 
own rugged, coin-silver 
plated instrument switch, 
as supplied for high qual- 
ity testers. 

o 


New Booklet...just off 
press, illustrates other types 
of ]-B-T Vibrating Reed Fre- 
quency Meters. Ask for 
Bulletin VF-43-1C. 


500,000 ohms. Response is not affected 
by irregular wave form, nor by harmonic 
content of unknown frequencies of less 
than 10% or 15%...and input control 
permits use from 100 to 350 volts. 


The result is an instrument of high accu- 
racy and high stability with permanent 
calibration...especially useful for check- 
ing audio oscillators, frequency convert- 
ers, radar equipment, and for standardiz- 
ing less accurate frequency measuring 
units. 

Manufactured under J-B-T and/or Triple 
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tt Patents and Patents Pending 
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NEW VACUUM TUBE 


tions have been formed in Chicago, Pittsburgh, Milwau- 


sections are in process of organization in other cities 
ithroughout the country. 






handbooks. In accepting the award, Mr. Mortensen 
touched on some of the highlights of his experience over 
four decades as a machine designer. 


Wakefield Heads Illuminating Engineers 

Albert F. Wakefield, president of the F. W. Wake- 
field Brass Co., has been elected president of the Ilumi- 
nating Engineering Society. Mr. Wakefield will take 
office October 1. He has been active in the society for 
over 25 years, and served on numerous committees 
before his election as vice-president in 1943. 

He is a former chairman of the Commercial Lighting 
Equipment Section of the National Electrical Manufac- 
turers Association, and has served on both the Incan- 
descent and Fluorescent Lighting Equipment Advisory 
Committees of the War Production Board, throughout 
the war. 

































DR. HENRY T. HEALD ALBERT F. WAKEFIELD 





Western Society of Engineers Elect Heald 

Dr. Henry T. Heald, president of Illinois Institute oi 
Technology, was recently elected as head of the Western 
Society of Engineers. 

Dr. Heald has been president of the institute since it 
was formed in 1940 by a consolidation of Armour and 
Lewis Institutes. Since the beginning of the war he has 
been active in advisory work for the War Manpower 
Commission and the Navy Department. He has been 
awarded the Navy Distinguished Service Award, the 
highest citation given to a civilian by the Navy. 


















Gear Manufacturers Elect Officers 





Paul W. Christensen, president and general manager 
of Cincinnati Gear Company, was recently elected presi- 
dent of the American Gear Manufacturers Association 
at its special 29th annual meeting. At the same meeting, 
Thomas J. Bannan, president of the Western Gear 
Works; was elected vice-president of the association. 













Lubrication Engineers Report Growth 

The American Society of Lubrication Engineers, 
organized September, 1944, reports a rapid increase 
in membership since its inception. By June, 1945, its 
membership had increased to more than 350. Local sec- 









kee and Cleveland-Youngstown, and additional local 
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ABRASION PROOF... 


ACID FRO OF... 

of 
Amphenol’s Synthetic Tubing resists oil . . . resists grease 
... resists acids and alkalies . . . extremely flexible . .. 
provides easy identification of wires becasue it is trans- 
parent...can be cut at any point... not subject to 
tearing or abrasion. 

Amphenol’'s Synthetic Tubing is widely used by man- 
ufacturers of electronic devices, aircraft, instruments 
and appliances to lower manufacturing costs and in- 
sure lasting efficiency for their products ...characteristics 
permit wide range of uses. Write for full details. 


AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois 
In Canada + Amphenol Limited + Toronto 


U.H.F. Cables and Connectors 
Conduit « Fittings - Connectors 
(A-N., U.H.F., British) - Cable 
Assemblies » Radio Parts 
Plastics for Industry 
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View Bulletins, Catalogs, Literature 


The sponsors of the helpful material described here will promptly send 
copies to any responsible engineer or executive who is engaged in product 
development. Write on your letterhead, direct to the addresses indicated. 


Needle Bearings 

This 155-page new edition (No. 32) of a technical 
catalog presents a well-rounded and serviceable com- 
pilation of engineering and application data on needle 
bearings. Covered in the contents is a discussion of 
general design principles, methods of calculating loose 
roll applications, tables of speed factors for rotation and 
oscillation, tables of standard sizes, as well as other 
tables of constants, capacities, performances values, etc. 
Mounting diagrams are included. A section is devoted 
to application data in aircraft, machine tools, etc. 
Sketches are used to demonstrate tested designs. The 
catalog is exceptionally well-indexed. The Torrington 
Company, 56 Field, Torrington, Conn. 


Gears 

Engineering-data on the applications of special types 
of gearing is provided in this 65-page product engineer- 
ing bulletin (AQA). These gears were primarily de- 
signed for special aircraft use, but are now being incor- 
porated in many other applications. The bulletin con- 
tains general application data, comparison tables and 
charts; describes selection of materials and process of 
manufacture of gears; and gives tables of properties. 
A section is devoted to description of specific types and 
their applications. In addition, design considerations 
are listed, a summary of classifications of gears is given, 
and there is a discussion of various other factors, such 
as deformation. Foote Bros. Gear and Machine Corp., 
5225 S. Western Blvd., Chicago 9. 


Ball Bearing Applications 

A companion book to a previous engineering treatise 
on details of design of bearings, sponsored by the same 
company last year, this new 24-page book covers the 
fundamental principles of ball bearing application. 
Types, uses and mounting are treated in detail. Bearing 
creep, effect of shaft press fits, application of single row 
radial bearings, effects of press fit on preloading, and of 
preloading on housing fits and on bearing life, are among 
the various subjects discussed. Cut-away views, cross 
section drawings, and other illustrations are used freely. 
New Departure Division, General Motors Corp., Bristol, 
Conn. 


Push-Pull Controls 

This new and revised edition of a design-handbook 
provides engineering data on the use of push-pull con- 
trols to provide mechanical actuation where high degree 
of accuracy is required, or where difficult contours and 
vibration are incurred. The type of control described 
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in this handbook has the basic feature of an inner 
sliding member which consists of steel beads strung on 
wire cable and enclosed in a specially designed rigid or 
flexible tubing. Contents of the handbook include a 
discussion of how to plan a control layout, and a section 
of computation tables and plates showing design details. 
Data summarizing tests made to meet Navy and Army 
Air Force specifications are included. Another section 
is devoted to accessories and parts. Simmons Aeroces- 


sories, Inc., 30 Rockefeller Plaza, New York 27. 


Powder Metallurgy 

The design engineer will find a good deal of informa- 
tion on the use of powdered metal in the production oj 
self-lubricating bearings and structural parts in this 56- 
page manual. Outstanding in this book is the organiza- 
tion of its material. Types of powdered metals, and 
methods of producing parts, are treated in detail. A 
section of the manual is devoted to a discussion of 
specific design problems. Charts of application and in- 
stallation data, tables of engineering properties, cross- 
section diagrams and other illustrations round out the 
contents. Moraine Products Division, General Motors 
Corp., 1550 Wisconsin St., Dayton 1, Ohio. 


Electrical Contacts 

A helpful analysis of the factors influencing the choice 
of contact materials, particularly circuit conditions and 
the relation of contacts to equipment design, is a feature 
of a 35-page catalog (No. 12). There is a summary of 
the most suitable applications for contacts made of 
alloys such as silver-lead oxide, silver nickel, silver- 
tungsten, etc. Tables of physical and electrical proper- 
ties are supplied. In addition there is a useful table of 
physical properties and electrical properties of all con- 
tact metals. A section is devoted to catalog-description 
of various types and shapes of contacts. The Stackpole 
Carbon Company, St. Marys, Pa. 


Surface Quality Control 

In this 60-page engineering manual, the fundamentals 
of surface quality control are treated from the stand- 
point of the factors that influence the design engineer 
in writing specifications. To this purpose, the author, 
James A. Broadston, of North American Aviation, Inc., 
explains the more recent terminology (National Air- 
craft Standard) used in determining surface finish val- 
ues, discusses the selection of surface finish require- 
ments, and summarizes the specifications covered by the 
new standards, as expressed in the rms (root mean 
square) microinch system. A section of the manual is 
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Type 39. Phil-tief 
Part 391] 560 


500 Turns "29 E 
101 Ohe L. 


PHILLIPS co 
NTROL 
CHICAGO, UL com. 


DESIGN MEANS 
PHIL-TROL ACTUATORS 
GIVE YOU MORE POWER 


Actual pull tests... made on production samples... show that 
Phil-trol Actuators (solenoids) develop as much as 50% more 
power than ordinary solenoids of the solid frame type. 

This increase in power is produced by exclusive Phil-trol design 
and superior quality of construction which make Phil-trols un- 
usually adaptable for industrial uses. 


CHECK THESE CONSTRUCTION FEATURES OF SOLID-FRAME PHIL-TROLS: 


Frame Construction—One piece, ¥%” iron, annealed at 1400° F., 
furnace cooled. The frame is dovetailed and staked into the end 
plate, an exclusive Phil-trol method that assures a secure bond, 
adds mechanical strength and increases the efficiency of the 
magnetic path. 


Plunger and Plunger Stops—Made from specially processed steel, 
VW snneaied for increased efficiency. Available in three types of end 
shapes: (1) Flat end type “X” for A.C. Phil-trols has high seal-in 
aoa. .. highest seal-in pull when used on D.C. Phil-trols; (2) 
90° conical end plunger “W” for D.C. Phil-trols only... has 
good pull and average seal-in factor; (3) 60° conical end plunger 
“Y” for D.C. Phil-trols only . . . greater pull at beginning of stroke 
than 90° plunger. 


Coil Construction—Standard coils are precision wound on fiber 
bobbins. Wire is highest grade enameled copper. Coils are thor- 
oughly impregnated with best insulating varnish. For high tem- 
perature applications, special magnet wire and inorganic varnish 
impregnation is used. Complete coil data and part number are 
specified on coil. 


Plating—Entire frame and plunger stop are cadmium-plated to 
Y withstand 200 hour salt spray test. Plunger is polished chromium: 
plated for smoothest possible action. 


There are five standard sizes of solid-frame Phil-trols. They are 
denoted as Types 38, 39, 40, 41 and 42. Each is supplied in any 
of the usual commercial A.C. voltages and frequencies, and in 
D.C. voltages. In their standard form, Phil-trols are for ‘pull’ 
applications only. They may be converted to the ‘‘push” type 
with only slight loss of efficiency. 

If you have a solenoid problem, it is probable that one of the 
five standard types of Phil-trols will meet it. If not, we are ready 
to design to your specific requirements. Our engineers, located 
in principal cities, will be pleased to assist you. Write: 
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AC-DC END PLATE DESIGN 
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PHILLIPS CONTROL CORP. 
G12 N. MICHIGAN AVE., CHICAGO 11, ILLINOIS 








STAN-TEST 
IGNITION COILS Non Vibrator 


Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST enai- 
neers will welcome an opportunity 
to give you the advantage of over 
20 years of ignition-engineering ex- 
perience — without charge. Write 
at once to 





STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG. CO. 
226 S. MORGAN ST. CHICAGO 7, ILL. 
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devoted to a discussion of various methods and ins iru- 
ments used for measurement of surface roughness 
Surface Checking Gage Company, 1937 Taft Ave., | ol- 
lywood 28, Cal. 
































Vinyl Resins 

Technical bulletin PM2 has been prepared especially 
for those who are concerned with the coating of fibrous 
materials with vinyl chloride polymers and copolymers 
Plasticizer tables are given, also a list of typical formula- 
tions, application instructions and other data. Bulletin 
PM3 gives general properties and compounding infor- 
mation on colloidal dispersions of these types of polymers 
These dispersions resemble rubber latex in 

B. F. Goodrich Company, 324 Rose Build- 


in water. 
appearance. 
ing, Cleveland 15, Ohio. 






Corrosion Prevention 

This 65-page handbook provides a convenient 
scription, in digest form, of the principal government 
corrosion preventive specifications. The handbook als: 
lists briefly special compounds which meet these spect- 
fications. Included are Army Ordnance, Army-Navy 
Aeronautical, Navy, as well as Joint Army-Navy speci- 
fications. E. F. Houghton Company, 303 West Lehig! 
Ave., Philadelphia 33. 





Tropicalized Instruments 





The construction of hermetically-sealed electrical indi 
cating instruments is described in this 12-page illus- 
trated booklet. Specifications of the instrument ar 
given, and there is a description of the induction heating 
process used for glass-to-metal sealing. There is also a 
description of the tests to which the instruments ar 
subjected during manufacture. . Marion Electrical Instru- 
ment Company, Manchester, N. H. 












Speed Reducers 





A spiral-bound, 144-page pocket-size catalog (\ 
145) presents catalog information and engineering data 
on a line of speed reducers. Details of available types 
include illustrations, cross-section drawings, diagrams 
of shaft arrangements, and tables of horsepower and 
Basic operating 








torque ratings and of overhung load. 
and design principles of the various speed reducers art 
summarized. Winfield H. Smith, Inc., Springville 
(Erie County), N. Y. 









Electric Timers 





Catalog description of precision electric timers 1 
contained in this four-page bulletin (No. 1100). Wiring 
diagrams show standard connections. Construction e- 
tails are given both by illustration and in the text. C. H 
Stoelting Co., 424 N. Homan Ave., Chicago 24. 










Microphones 





The basic principles of design of different types ol 
microphones are discussed in this 36-page catalog. \n 
explanation of methods for microphone ratings, and a 
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“We heard voices over our shoulders!” 


A. we built up the family of INCO 
Nickel Alloys, it was as though voices of 
future users were telling us which proper- 
ties to incorporate. 

Almost everybody, it seemed, wanted 
strength, toughness, and hardness, com- 
bined with corrosion resistance. (And, 
with Nickel as the base, this was easy.) 

Then, individual voices were heard ask- 
ing for specialized properties, in addition 
to these group properties. 

Different users wanted: ...a metal with 
longer life at high heat...a corrosion- 
resistant metal, heat treatable to the 
strength and hardness of heat-treated 
steel . . . a high-strength, non-magnetic 
metal ...arustless, fatigue-resisting, 
spring metal .. . and, even, the paradoxi- 
cal combination of hardness and tough- 
ness with high-speed machinability. 

Today, all— and more —of these de- 
mands are being met with the INCO 
Nickel Alloys. 

When selecting metals for “tough” jobs, 
do you get all the properties you need? 
Or is your choice usually a compromise? 
There’s less need for compromises with 
the INCO Nickel Alloys available. Just 
tefer to the 8 different “property-combin- 
ations” they offer! 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 
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®@ In Chicago Automatic 
Rivet Setters from 1 to 4 
tubular or split rivets are 
fed, inserted and clinched 
in a fraction of a second 
with each operating pedal 
release. Adjustment on 
some models permits hand- 
ling different sizes of rivets, 
Riveting machine also 
adaptable for eyelets, grom. 
mets or drive screws. 













FREE Fastening Analysis 
Your output may be increased and 
cost reduced if you investigate. Send 
sample assembly and blue print. 


CHICAGO RIVET & MACHINE CO. 


9609 W. Jackson Bivd., Bellwood, Ill. «cuicaco susurs 
~ Tubular and Split Rivets In All Rivet Metals 















































ENGINEERING CO. 


1508 W. VERDUGO AVE. * BURBANK, CALIF. 









conversion chart for reference levels are included. Illus- 
tration and specifications of standard models designed 
for specific applications round out the contents. Electro- 
Voice Corporation, 1239 South Bend Ave., South Bend 
24, Ind. 





Design of Aluminum Parts 

Design factors influencing. choice of permanent-mold 
aluminum castings are discussed in this reference data 
bulletin (45PMC). Special problems involving castings 
which require special cores or that call for inserts, thin 
walls, etc., are considered. Chemical composition and 
physical properties of aluminum-base alloys are tabu- 
lated, and there is an evaluation of results obtained from 
the use of principal casting methods. A section of the 
bulletin takes up applications, and there is a discussion 
of present trends in the use of aluminum alloys for per- 
manent-mold castings. The Permold Company, Medina, 


Ohio. 


Industrial Uses for Electronic Tubes 

This brochure is a reprint of a series of factual adver- 
tisements which presented sixteen case-histories of the 
use of electron tubes in industry. Compiled in one 
publication they provide a source of information useful 
to both designer and executive. Radio Corporation of 
America, Commercial Engineering Section, Dept. 


62-56 K, Harrison, N. J. 





Vinyl Insulation Plastics 

A revised booklet outlines the practical advantages of 
wire and cable insulation made from vinyl resin com- 
pounds. A table provides physical and electrical prop- 
erties of four series of such compounds. Other tables 
give a convenient indication of a wide range of applica- 
tions and of the properties which have the greater 
importance for each application listed. Bakelite Corp., 
Unit of Union Carbide and Carbon Corp., 30 E. 42nd 
St., New York 17. 











Electric Controls 

An electric system of temperature control is dis- 
cussed in this four-page bulletin (No. F-2287-1). The 
bulletin gives brief description of various thermostat 
units available for heating, ventilating, air conditioning 
and other applications. A description of motor-operated 
valves and of control motors is added. Barber-Colman 
Company, Rockford, Ill. 











Screw Thread System 

Design and installation data of a screw thread system 
particularly adaptable to light metals or plastics is pre- 
sented in two four-page bulletins (Nos. 239 and 242). 
The system consists of three parts: (1) A stud or screw 
part threaded with a circular section thread. (2) A 
helical coil insert, precision-shaped of phosphor bronze 
or stainless steel, with a cross-section to fit the circular 
section screw thread on one side and the modified Amer- 
ican National tapped thread on the other. (3) A light 
metal part, tapped with a truncated Vee-thread to 
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PERMANENT 


MAGNETS 


MAY 


(This is the first of three advertisements regarding permanent magnet materials) 


PERMANENT MAGNET STEELS 


Natural successors to primitive soft iron mag- 
nets were those of carbon steel to which, later, 
were added chromium, tungsten or cobalt. 
They may be formed from rolled stock, or cast 
in desired shapes, and can be drilled and ma- 
chined after an annealing operation. They are 
heated to precise temperatures and then 
quenched in oil or water to develop permanent 
magnet properties. 


Materials in this group have high residual 
inductions and coercive forces ranging from 60 
oersteds in the chromium steels to 250 oersteds 
in the high cobalt grades. Because these mate- 
rials are machinable, they may be used to 
advantage in some applications requiring ma- 
chining and having magnetic requirements 
within their limitations. Proper allowance 


must be made for the demagnetizing effect of 
stray magnetic fields and vibration, and care 
must be taken that their temperature limits 
are not exceeded. 


The Indiana Steel Products Company uses 
numerous magnet steels and Alnico alloys in 
both cast and formed magnets, and has the 
specialized experience to select the material 
best suited to each specific job, engineering 
personnel to create the optimum design, and 
equipment to furnish the permanent magnets 
most suitable for any application. The com- 
plex factors of magnet design make engineering 
consultation advisable; many problems call for 
development or research. Write for complete 
information. Send for free copy of technical 
hand book: “Permanent Magnet Manual.” 

a 


BETTER 


". PRODUCTS COMPANY : « « 


Copr. 1945, The Indiana Stee! Products Co, 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 


*** THE INDIANA STEEL 


6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS 
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|receive the insert. Aircraft Screw Products Co., | 
47-23 35th St., Long Island City 1, N. Y 































STRIP CLEAN-QUICK/ 


Blind Rivets 

Concise installation and application data on sel 
plugging and hollow types of blind rivets are provide 
in this 20-page pocket manual (D45). A section of t 
manual lists twenty types of these rivets designed fo: 
variety of materials and application. Cherry Rivet Com- 
pany, Dept. A-118, 231 Winston St., Los Angeles 13 








Universal Joints 

A six-page folding bulletin provides condensed tech- 
nical data on a line of universal joints designed for use 
in many machine tool applications. In addition to tables 
of specifications and performance figures, the bulletin 


| pe : describes the performance tests to which the joints are 
subjected in manufacture. Curtis Universal Joint Co 
WIRE STRIPPERS 


Inc., Springfield, Mass. 
Complete line of electric, hand and foot-operated 
wire strippers for production-line and every 
other kind of insulation stripping. 






2-Motor “Brush Type” Wire Stripper 


















Fan-Cooled Motors 

A line of totally enclosed fan-cooled motors is de- 
scribed in this eight-page bulletin. Phantom and cut- 
away illustrations serve to show design details. The 

















ELECTRIC ““BRUSH TYPE” with Dust Collector 


Strips all enamel, cotton, silk-enamel, etc. from 
round, flat square or rectangular conductors— 
solid of, stranded. Cleans fine “Litz” wire, re- 
moves coating from “Formex” and “Formvar” 
wire. (Illustrated, above) 


ELECTRIC ‘’HOT-BLADE TYPE” 


New—different—for production stripping. In- 
gulation burned {not cut) from wire by two 
electrically heated blades. Handles many types 
of wires used in radio, telephone, appliance and 
apparatus work, up to '4” diameter insulation. 
Maximum length of stripping, 1”. Strips clean— 
no frayed ends, no cut wires. 


ELECTRIC “ROTARY TYPE” 


Powerful motor driven stripper for large-scale 
production, ,indispensible where volume is re- 
quired. Strips clockwise or counter-clock-wise, 
up to " diameter stranded wire, leaving wire 
properly twisted and polished. Also for stripping 
solid wire. 


*“E-Z’’ WIRE STRIPPER 


Foot operated—only machine on market that 
strips twisted parallel cord in one operation. 
Strips insulation from 8-gauge—*s" O.D. to 
finest wire. The EZ also made in hand-operated 
“Standard” and “Automatic” Models. 


Giant Lamp Filament 


WRITE FOR DETAILED LITERATURE 


IDEAL “’Thermo-Grip” 
SOLDERING TOOLS 


-: Not just ordinary soldering irons, but 
| specially designed soldering tools to do 
every kind of soldering job. Melt new, 
high-melting-point solder quickly. Available in 
wide variety of models, 








































Write for FREE 88-page \ giant of the electric this filament is used with 

HANDBOOK & CATALOG lamp filament world is here a refractor to properly 

shown on a screen at the direct the light, accurat: 

Westinghouse Lamp Div: positioning is necessary. In 

Ip y loll sion, magnified four times _ the test shown in the illus 

) tN Pe by projection through a tration, the operator, by 

eh lau ts a system of prisms and flexing the lead-in wires, 

; : mirrors. This filament pro- knows that the filament is 

IDEAL COMMUTATOR DRESSER CO. duces more than 100 times in alignment when _ the 

L008 Park Avenue ee __ Sycamore, Illinois the light of a 15-watt in magnified image straddles 
Sales offices in ali principal cities candescent lamp. Because tie center of the screen. 
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ForMULATED strictly in keeping with the JOHN C. DOLPH COMPANY'S policy of 


high quality insulating varnishes and compounds, SYNTHITE # 924-20 Clear Air-Drying 


Varnish has added ‘‘new Laurels”’ 


to the already proven and tested DOLPH Line. 


The following features, each one of a high degree, have been combined in SYNTHITE 
# 924-20 to give you the best performance possible in a varnish of this type. 


* FLEXIBILITY: A prime factor contrib- 
uting to the effectiveness of # 924-20 is 
the flexibility life. The following thermal 
shock test conducted according to gov- 
ernment specifications conclusively proved 
this feature. 


A copper strip, dipped in #924-20 and 
then air dried; was heated at a temperature 
of 85° C. for three hours. Next, the same 
strip was subjected to a temperature of 
minus 40° C. for three hours more. Allow- 
ing | hour recovery time, which made a 
complete cycle of 7 hours, the strip was 
then bent around a metal bar of a specified 
diameter. After the completion of five of 
these cycles, the film of # 924-20 had not 
lifted, and showed no signs of cracking, 


* ADHESION: In addition to possessing 
excellent bonding properties, SYNTHITE 





# 924-20 affords a high degree of adhesion 
to phenolic surfaces, mica, cambric, glass, 
asbestos, fibre board, sleeving, insulating 
paper and previously varnished surfaces. 


* RESISTANCE: The ability of SYNTHITE 
# 924-20 to resist the destructive action of 
oil and water was shown by the excellent 
results obtained in tests conducted by an 
independent laboratory. This varnish was 
found to successfully resist the corrosive 
action of salt spray, and actually surpass the 
requirements of various government spe- 
nana for oil resistance. 


* SYNTHITE # 924-20 may be applied by 
either dipping, brushing or spraying, this to 
be governed by your own specific applica- 
tion. It will air dry on flat surfaces in 2 to 
3 hours, but may be forced dried if time is 
an important factor. 


Canish specialsls 


JOHN a DOLPH COMPANY 


168 EMMETT STREET > 


NEWARK 5, N. J. 
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| Pulp Products Department 











WEST VIRGINIA PULP & PAPER COMPANY 


ker Drive 





ee 


Park Avenue. New York.N.Y 


























TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 

Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems 





















CHICAGO TRANSFORMER 


PB te aes 

















accompanying text outlines construction features an 
operating advantages. Delco Products Division, Ger 
eral Motors Corp., 329 East First Ave., Dayton 1, Ohi 





Sereens for Cathode Ray Photography 

The necessity for providing more precise definition: 
of the characteristics of screens used for cathode-ray 
photography has led to publication of this technical data 
sheet. The bulletin provides a comparison of the essen 
tial characteristics of screens in which calcium tung 
state is used and screens in which sulphides are used 
The designations agreed to by the Armed Service and 
the Radio Manufacturers Association, by which the 
tungstate types are designated as P5 and the sulphide 
types as P11, are followed. Allen B. Du Pont Labora 
tories, Inc., 2 Main Ave., Passaic, N. J. 











Selenium Rectifiers 

The use of selenium rectifiers to prevent galvanic cor 
rosive action on underground pipes and other metallic 
structures is discussed in this 12-page technical pamph 
let. The pamphlet discusses basic principles of such 
applications, and cites specific uses. Graphs are incor- 
porated to show performance results. The design fea- 
tures, operating principles, and construction details of a 
cathodic protection fectifier specially designed for this 
purpose, are described in a separate technical bulletin 
(FTR 5114S). Federal Telephone and Radio Corp.. 
Newark 1, N. J. 











Die-less Duplicating 

This method of die-less duplicating may be of interest 
to the design engineer because of the facility and econ- 
omy provided in the production of small parts of intri- 
cate shape. The method is based on several specially- 
designed, manually-operated bench tools. Bending, 
forming, folding, and other operations can be performed 
on a continuous production basis, and to a high degree 
of tolerance. O’Neil-Irwin Manufacturing Company, 
316 Eighth Ave., South, Minneapolis 15, Minn. 











Refrigeration Units 

A series of nine technical bulletins describes refrigera- 
tion units (S-type and W-type) designed to be incor- 
porated in various applications calling for air condi- 
tioning, product refrigeration or industrial refrigeration 
in general. These units incorporate special-type motors 
designed for refrigeration duty, with high startirfg torque 
and low starting and operating power consumption. 
Worthington Pump’and Machinery Corp., 401 Worth- 
ington Ave., Harrison; N. J. 


Abrasive Finishing of Metals 

This new 24-page catalog describes a method for 
abrasive finishing of metal surfaces by equipment utiliz- 
ing controlled centrifugal force instead of compressed 
air. Application and performance data are supplied: 
tables and diagrams are included. Equipment used in 
the process is illustrated. A list of typical products to 
which this method of finishing has been applied is a 
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..- For Longer Lasting Spring Contacts 


Bridgeport’s Improved Phosphor Bronze was 
selected by P. R. Mallory and Company, Inc. for the 
Spring contact arm of the volume control shown 
bere. because: . 


“The essential qualities we utilize are: long 
life, good current carrying characteristics and 
constant, dependable spring pressure. It is 
suitable also for our standardization program 
because of the flexibility in plating finishes, 
permitting us to avoid electrolysis of dis- 
similar metals in developing specifications for 
our electronic components to withstand salt 
Spray requirements.” 


Bridgeport’s Improved Phosphor Bronze is also 
used for spring and contact parts in the well-known 
Mallory line of switches, jacks, jack switches, vari- 
able resistors, rheostats, and potentiometers. 


Check Your Metal Specifications 


Engineers are paying more and more attention to 
the use of the best available materials for vital parts 
whose functions depend entirely upon the special 
properties of the metal from which such parts are 
made. There can be no compromise with quality, 
because failure of some tiny spring, for example, will 
make inoperative important equipment and cause 
service interruptions which are easily preventable. 

Consult your nearest Bridgeport Office for assist- 
ance in determining exactly how Bridgeport’s Phos- 
phor Bronze and other modern engineering alloys 
can improve your product. 


“ae BRIDGEPORT BRASS COMPANY 


BRIDGEPORT 2, CONNECTICUT « Established 1865 


) IMPROVED | 
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Volume control courtesy of the 
P.R. Mallory and Company, Inc, 
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Pure Carbon Engineers 





Are Trained to Tame 


a 


Tough Brush Problems 






















There’s a Pure Carbon engineer in your city — 





or nearby — who is ready to serve you as an 





expert and resourceful collaborator. 





His specialized knowledge — plus Pure Carbon’s 





extensive range of brush grades — will spare 






you needless searching and costly experimenting. 






Pure Carbon offers you an extensive range and 





variety of grades, so you may select the brush 





you require — the one brush that will work best 





in your machine. 






WRITE US TODAY — WE'LL ARRANGE 
TO HAVE THE PURE CARBON ENGINEER 
SEE YOU AT YOUR CONVENIENCE 










Product Designers! Write for Bulletin Describing 
Uses of Pure Carbon*SEAL RINGS 














Pure Carbon Co., Inc. 


Pennsylvania 











Saint Marys 
















useful feature. American Foundry Equipment Co., 
Mishawaka, Ind. 


V-Belt Drives 

This 384-page catalog (No. 289) is in convenient 
pocket-size format and provides a wealth of engineering 
data on V-Belt drives. Included are tables on drive 
selection, motor speeds, dimensions, interchange ability, 
and calculation data. Dimensions and other specifica 
tions of standard drives are included. The Dayton Rub- 
ber Manufacturing Company, Dayton 1, Ohio. 


Bronze Bushings 

A listing of available sizes of bushings and other parts 
made from a special type of phospor bronze is incor- 
porated in this 16-page catalog (No. 45). A table of 
physical and nominal chemical properties is added 
Shook Bronze Corp., Lima, Ohio. 











Characteristics of Castings 

The comparative characteristics of aluminum, mag- 
nesium and bronze castings are treated in this 25-page 
booklet. The booklet deals with practical techniques 
of production of castings and with quality control, and 
continues much informtion to the engineer who may 
wish to consider the use of such castings. Eclipse- 
Pioneer Division, Bendix Aviation Corp., Tereboro, 


N. J. 






Measurement Control 


This series of eight booklets covers the fundamentals 
of dimensional controls and constitute excellent reference 
material on the principles and use of measurement 
equipment, such as gages, micrometers, comparators, etc. 
The booklets are written in a clear and concise style, are 
amply illustrated, and contain diagrams and tables of 
engineering data. Continental Machines, Inc., 1301 
Washington Ave., S., Minneapolis 4, Minn. 


Bandpass Circuit Nomographs 

A series of bandpass-circuit nomographs is made 
available to interested engineers. These technical data- 
sheets cover various applicable characteristics, circuit 
designs, etc. A four-page instruction folder on the use 
of these sheets is provided. Federal Telephone and 
Radio Corp., Newark 1, N. J 


Cutting Alloys 

Typical analyses and applications, as well as a refer- 
ence chart of cutting speeds, are included in this pocket- 
size eight-page leaflet of technical data on non-ferrous 
cutting alloys. Jessop Steel Company, Washington, Pa. 


Rectifiers 

This eight-page illustrated catalog describes a line of 
rectifiers for special and general purposes. Among the 
types described are mercury arc vacuum tube rectifiers 
adaptable to various applications where economical. 
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POLLAK MANUFACTURING COMPANY 


Arlington, New Jersey 


DEVELOPING - DESIGNING - MACHINE WORK - SPINNING 
GAS AND RESISTANCE WELDING - STAMPING - ELECTRICAL WORK 
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for SAFETY and SERN 
DIAMOND <> 


Spring Lock Washers 


are designed and manufactured to 
meet two major requirements of 
industry —SAFETY and SERVICE, 
They’re safe because CONTROLLED 
TENSION has been built into every 
Diamond G Lock Washer—a con- 
tinuous, unfailing spring tension 
plus thrust washer action that 
permits full tightening of bolts or 
screws, and locks itself against 
vibration and shock. 

And Diamond G’s give SERVICE 
because only the finest of metals go 
into their fabrication. Rigid labora- 
tory control, torture tests and 
critical inspection assure long life 
and freedom from flaws and break- 
down. | 

Specify Diamond G’s today! Your 
order will be given immediate atten- 
tion. Prompt delivery guaranteed. 


NOW AVAILABLE—Lock Washers manufactured to new 
standards (S.A.E. and A.S.M.E.). Catalog on request. 


GEORGE K. GARRETT CO., INC. 


1421 CHESTNUT ST., PHILADELPHIA 2, PA. S 
DIAMOND <> PRODUCTS 


efficient performance is desired. Added to this cataloy 
are bulletin sheets which tabulate dimensions, weights, 
and ratings of standard models. Ther Electric & Ma 
chine Works, Inc., 17 S. Jefferson St., Chicago. 


Machine Screws 

This 14-page catalog (No. 44-S) lists Phillips re 
cessed-head type as well as standard-type machine 
screws. The catalog provides comprehensive listings 
of types and corresponding dimensions. Illustration oi 
special cold-headed products are included. Milford 
Rivet and Machine Company, Eastern Division, Milford, 
Conn. 


Storage Batteries 

A comprehensive description of storage batteries de- 
signed for wide range of uses is contained in this well- 
indexed 31l-page catalog. Included are application data, 
specification tables, tables of discharge characteristics, 
and of ampere hour capacities of batteries. Willard 
Storage Battery Company, 246 East 13l1st St., Cleve- 
land 1, Ohio. 


Resistance Measuring Instruments 

Revised catalog (E-53) offers a detailed presentation 
of construction details and design principles of standard 
instruments for measurement of d-c resistances. Also 
covered are standards, galvanometers and accessories 
Each instrument is fully described. Rating tables are 
included. Leeds & Northrup Company, 4934 Stenton 
Ave., Philadelphia 44. 


Brazing Furnaces 

This revised Bulletin (No. 201) provides a descrip- 
tion of an all-purpose brazing furnace for use with 
effective temperatures from 1300 F to 2500. It is used 
for low temperature silver brazing, sintering of powder 
metals, high temperature copper brazing, and other 
applications. The bulletin gives design and construc- 
tion details, and operation procedure. Illustrations and 
detail drawings of the equipment are included. Lindberg 
Engineering Co., 2450 West Hubbard St., Chicago. 


ae INZE pinot 


Small metors built to your specifications, 
designed te fit your application. 


Our 42 years of experience in building 


electrical motors and motor driven apparatus 
are available to you. 


Send for blueprints of standard sizes on 
hand. 


HEINZE ELECTRIC COMPANY 


LOWELL, MASS. 
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id non-electrical properties 
_ of Special Electrical Porcelain 


The unique properties of Special Electrical Porcelain are, of 


course, electrical. These electrical properties are assured under 
extreme operating conditions because porcelain also has excel- 
lent physical and mechanical properties. 

Consider temperature. Porcelain is born in heat. And it can 
live in heat. Special porcelains are available to provide unfailing 
electrical insulation at incredibly high temperatures or through 
wide bands of thermal changes. 

Consider porcelain's resistance to acids, chemical fumes, fire 
and water; its high compressive strength, its immunity to rot, rust, 
corrosion and disintegration. 

Special Electrical Porcelains are made of many raw materials. 
These ingredients can be varied to emphasize desired: mechanical 
characteristics without ever losing the all-important electrical 
properties. 

Any of the sponsoring companies listed below will be glad to 
give you details on the many varieties of electrical porcelain 


now available. 


Sponsored by the following members of the 
SPECIAL ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. THE LOUTHAN MANUFACTURING CO. 
3000 CORRY AVE., AKRON 14, OHIO 2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


THE CERAMIC SPECIALTIES CO. PORCELAIN PRODUCTS, INC. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 1241 WEST FRONT STREET, FINDLAY, OHIO 


THE COLONIAL INSULATOR CO. SQUARE D COMPANY 


937 GRANT STREET, AKRON 11, OHIO 6060 RIVARD STREET, DETROIT 11, MICH. 


ILLINOIS ELECTRIC PORCELAIN CO. THE STAR PORCELAIN CO. 


P.O. BOX 272, MACOMB, ILL. 71 MUIRHEAD AVE., TRENTON 9, NN. J. 


KNOX PORCELAIN CORP. THE UNIVERSAL CLAY PRODUCTS CO. 


KNOXVILLE 1, TENN. 1501 E. FIRST STREET, SANDUSKY, OHIO 
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‘IT-ALL ADDS UP TO 


AUTOMATIC ELECTRIC’S CLASS “‘B’’ RELAY 





All six of the features you want—perfectly combined in one unit— 
that’s what you get in this new relay. It meets all purposes, in 
widely varied applications, without compromising with the most 
exacting requirements. For in the Class “B” relay, Automatic Elec- 
tric has combined the features you need—a// of them, and each in 


greatest measure. 





Independent twin contacts for dependable contact design for important savings in space and weight. 
closure...efficient mognetic circuit for sensitivity and Now available for coil voltages to 300 volts DC and 
high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs; 
for long wear under severe conditions . . . compact also with magnetic shielding cover, when specified. 










The Class ‘B”’ relay, and many others, are shown in Catalog 4071. Write today for your copy. 


G AUTOMATIC & ELECTRIC 
AUTOMATIC ELECTRIC SALES CORPORATION 

. : 1033 WEST VAN BUREN STREET . CHICAGO 7, ILLINOIS 
Inu Canada: AUTOMATIC ELECTRIC (CANADA LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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HE Mallory AC Motor Starting Capacitor 
not only insures prompt starting but more 
efficient motor operation. That’s one reason 


why it has a place in this picture. 


Still another reason is that the Mallory Motor 
Starting Capacitor comes encased in a plastic 
container. That means complete elimination 
of troubles formerly caused by moisture 


absorption. 


Finally, and not least important, the Mallory 
Motor Starting Capacitor is provided with a 
plastic end cap and an ingenious mounting 


bracket. With these additions, installation is 


greatly simplified—and the appearance of the 
assembly is further improved. 


The Mallory Motor Starting Capacitor is avail- 
able in four case sizes. Only two different 
mounting brackets- take care of all four! Write 
for complete details. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


MALLoRY 


Electrolytic, 
eT RssMeebite Mie 


CAPACITORS 
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Fiberglas Tying Cords, ranging 
in size from 1/64” to 44”, are an 
important part of the complete 
line of Fiberglas Electrical Insu- 
lation Materials. They are being 
widely used for all types of tying 
purposes on electrical equipment, 
or where high strength tension 
member is required. 

Universally adaptable Fiberglas 
Cords provide all of the advan- 
tages inherent in Fiberglas, such 
as: heat, moisture, acid resistance, 
and exceptionally high tensile 
strength-to-size ratio. Forexample, 
the minimum breaking strength 
of 1/32” Fiberglas Cord, number 
EC5-1, is 66 lbs.. that of 14” cord, 
number EC5-8-T, is 274 lbs. 


Does many Jobs... Better 


Fiberglas Tying Cords are widely 


used for banding field coils; 
for wrapping string bands on 
small armatures; for protect- 
ing front of the commutator 
V-ring from flashovers on mo- 
tors; as banding, on the V-ring 
extensions on some d-c equip- 
ment; as filling, in winding cer- 
tain coils; for reset strings; and 
for tying slot insulation in place. 
It is also used to lash ends of coils 
in large motors and generators, 


and to hold spacer blocks in place. 


FIBERGLAS © 


*T. M. Reg. U. S. Pat. Off. 


INSULATION MATERIALS 


ELECTRICAL 









In general, Fiberglas Cords are 
from three to five times as strong 
as ordinary electrical twines. 
Therefore, Fiberglas Cords, small- 
er in size than cords of other ma- 
terials, can be used for many 
applications. 


Treated or Untreated 


Treated cord is used primarily for 
its increased knot strength and 
abrasion resistance. For general 
applications in the construction 
or repair of electrical equipment, 
the treated cord is preferred. 
Where space is to be filled, re- 
gardless of strength requirements, 
the untreated cord is frequently 
used. 
Complete Information 


The new Fiberglas catalog EL44-7 
gives performance and applica- 
tion data of interest to anyone 
concerned with electrical insula- 
tion—also facts about Fiberglas 
Tapes, Fiberglas-Insulated Wire 
and Cable, Fiberglas-Mica com- 
binations and other Fiberglas- 
base Materials. Write for a copy 
today, and ask for the name of the 
supplier located nearest to you. 

Owens-Corning Fiberglas Cor- 
poration, 1866 Nicholas Building, 
Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., 
Oshawa, Ontario. 
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‘There isa 
FIBERGLAS 
Insulation Material 
for every need 





Fiberglas Tying Cords are avail- 
able in sizes from 1/64” to V4", 
in 1/64” increments. 














Fiberglas Tying Cords are wide- 
ly used for banding commutator 
leads, and over V-ring extensions. 

















Used most frequently because of 
its high strength-to-size ratio—as 
shown in this stator tying appli- 
cation. 














Write for catalog EL 44-7, today. 


Each distributor of Fiberglas-base Insu- 
lation Materials has his own source of 
supply, since Owens-Corning Fiberg/as 
Corp. does not process these materials. 











Z Presteel Stamps 


Wl 


~|\1 High Temperature Alloys 


a 


The cups shown above An alloy of this type is not easily fabricated, 
= Gath are interesting because of the but Presteel, after developing an efficient 
fact that they are stamped from an alloy of annealing cycle, was able to produce these 
28% chrome, 1% nickel, .35% carbon and the X-ray parts at a considerable saving over the 
balance iron and impurities. The material is former machining method. 
known as type 446; it resists oxidation, and For further information on the processing of 
will withstand temperatures up to 1900° unusual materials, write for free copy of 
without affecting its shape or strength. / “Deep Drawing Magnesium Domes” to— 


Wlorcester RES SED STEEL CO. 


CO& Barber Avenue RUPE Fes Worcester 6, Mass. 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 
Representatives in New York, Chicago, Detroit, Philadelphia, Syracuse, Buffalo, Indianapolis, Canton, Obio, Alexandria, Virginia, Fort W orth, Denver, Los Angeles, Toronto 
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Buy WAR BONDS 


You can depend on this 


Blower Motor 


to operate efficiently in 
marine, aircraft, and electronic service 


In planning your post-war product, it is well to re- 
member the design and operating advantages of this 
weight-saving Oster blower motor. Although it has 
been especially designed for use in the marine, air- 
craft, and electronic fields, it may have qualities that 
fit your particular product. Check these features: 

Housing: Die cast, zinc field housing and aluminum end brack- 

ets. Totally enclosed. 

Bearings: Single shielded ball bearings lubricated with a grease 
suitable for any specific application. Bearing housings 
fitted with steel inserts. 

Windings and Insulation: Field coils and armature wound with 
a select grade of insulated copper wire and impregnated 


with a high quality heat and moisture resisting insulating 
varnish. 

nae Available with either base mounting or machined 
pads. 

Brushes: Metal graphite or electro gregtine brushes of ample 
size to assure unusually long brush life. Phosphor 
bronze or beryllium copper brush springs. 


Temperature Rise: 55° C. maximum frame Temperature rise 
at rated output. 


Modification: Motors can be furnished with special shaft ex- 
tensions, mounting arrangements, finishes, leads, etc. 


Let us help you fit this and other Oster Motors to 
your requirements, 


John Oster Manufacturing Co. 


DEPARTMENT E-28 - 


PERFORMANCE WITH #3 L-R TURBO TYPE BLOWER 
Ze 
115 A.C. 60 CYC. 27 D.C. 
a es 
Clockwise Drive End | Clockwise Drive End 


Starting Torque in ; 


RACINE, WISCONSIN 


8-32 TAP 

3 HOLES ON 

2.250" B. C. FOR MOUNTING FAN 
HOUSING 
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Topay is the time to plan; the way to 
plan is with the help of your experienced custom molder. 





The experience of Plastic Manufacturers in designing, 
engineering and molding can help you to secure the 
best results from plastics for your peacetime products 
and product parts. 


Each of the many plastic materials has its own group of 
properties to recommend it for specific applications and 
conditions of service. The material and the method of 
molding must be determined with an understanding of 
plastics performance and requirements of your product. 


REG. U.S.PAT. OFF. 


COMPLETE SERVICES FROM To get the fullest benefit from plastics, consult with us 

DESIGN TO ASSEMBLY during your early planning. Perhaps product design 
should be changed to permit savings in cost of dies, or 
to provide closer tolerances or greater strength. Perhaps 
INJECTION MOLDING plastics combined with metals may solve a problem for 
you. We have developed special techniques in this work 
that may result to your profit. 


MOLD MAKING 


TRANSFER MOLDING 


COMPRESSION MOLDING : y ; 4 , 
For information on our services, in convenient reference 


form, write for Folder File EM 8. 





PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 
Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Bivd. 
CANADA-—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal ——___ 
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FOR SPEEDY ASSEMBLY 
ON THE PRODUCTION LINE — 


FACTURE OF WIRING SYSTEMS; a 
HARNESSES, COMPONENTS, ETC. 


ASSEMBLY LINE ECONOMY 

The AMP Knife-Disconnect Splicing Ter- 
minal is easy to put into an assembly 
line, for no skill is required even by un- 
trained workers to install AMP solder- 
less terminals. (Many plants are already 
set up and are producing new equip- 
ment using these modern quick dis- 
connect terminals, thereby eliminating 
retraining of workers to unfamiliar obso- 
lete methods.) 


THE AMP Splicing Terminal uses identical 
ends, perfectly engaged. Just crimp the 
AMP Splicing Terminal on the wire and it’s ready to be 
attached to any other AMP Splicing Terminal or similarly 
designed AMP integral stamping. When the two identical 


ONE SPLICE END TO THE WIRE 


TERMINALS WITH OR WITHOUT INSULATION SUPPORT 
PRE-INSULATION OR CORROSION PROOFING 


ONLY 2 PARTS! 
BOTH IDENTICAL 


QUICK POSITIVE SPLICE, STAYS TOGETHER 
UNTIL INTENTIONALLY TAKEN APART 


FOR SPEEDY MAINTENANCE 
IN THE FIELD 


SPLICING 
eae 


«ee 


ends are engaged, slip insulation sleev- 
ing over the joint and you've a connec- 
tion giving maximum electrical and 
mechanical performance. 

QUICK CONNECTION AND 
DISCONNECTION FOR MAINTENANCE 
There is no need to remove equipment 
housings, unscrew binding posts, or cut 
wires to remove or repair equipment— 
merely place AMP Knife-Disconnect 
Splicing Terminals at.the right spots for 
easy servicing. Then itis a simple matter 
to disconnect the wire or wires and lift 
out the part or work on a cold circuit. 
Here is maintenance lowered to its irre- 

ducible minimum. 

Design quick disconnection into electri- 
cal equipment with the AMP Splicing 
Terminal. It works for you all the way 
down to the service man. 


Write today for samples of AMP Splicing Terminals — 
wire sizes from 22 to 8 inclusive. 


SEND FOR BULLETIN 3IA 


THE OTHER A PART OF THE EQUIPMENT 


THIS END MAY BE AN ADAPTOR PART OR 
AN INTEGRAL PART OF THE EQUIPMENT 


AIRCRAFT-MARINE PRODUCTS INC. 


1521-35 NORTH FOURTH ST., HARRISBURG, PENNA. 


David C. Orrock, 1405 Bishop St., Montreal, Quebec 
F. N. Adams, 726 Homer St., Vancouver, British Columbia 
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CUTTING ASSEMBLY COSTS IN HALF is nothing unusual for P-K Self- 
tapping Screws the short cut fastening method! Records of 
thousands of applications show frequent savings of 30 to 50%. 





/ Ayombl Save 


HELP YOUR PRODUCT BEAT 









vf QUESTION EVERY FASTENING in your 
plans. Ask —“Can it be done the simpler way 
—with P-K Self-tapping Screws?” — before you 
O.K. more complicated methods. 
































THERE’S NOTHING EXCEPTIONAL about such savings, either. In 7 


out of every 10 jobs submitted for fastening survey, it was 

found that P-K Screws could eliminate tapping — speed as- @ WITH THE “USERS' GUIDE” (free to as- 

sembly — lower costs — reduce spoilage — improve strength and sembly planners on request), find out how and 

rigidity where you can use P-K Self-tapping Screws to 
g : 


eliminate tapping, costly inserts in plastics, 
‘ s awkward bolting and other “slowdown” 
WHY HANDICAP YOUR PRODUCT in the postwar market with need- methods. 


lessly high assembly costs? Change over now to the short cut 


fastening method — before production starts! 





3. ASK A P-K ASSEMBLY ENGINEER to go 
over your plans with you—to make sure you 
don’t miss any chance to save. You'll find his 
advice unbiased, because Parker-Kalon makes 
all types of Self-tapping Screws. Or, send as- 
sembly details for recommendations. Parker- 
Kalon Corporation. 208 Varick St., New. York 
14, New York. 





FASTENINGS TO HEAVY AND LIGHT STEEL, 
ZINC, ALUMINUM...WITH SAVINGS UP TO 40° 


of time and labor . . . stronger assemblies . . . faster pro- Pr 
duction. That is what Ditto, Inc., gained by using P-K () 
Type “Z” and Type “U” Self-tapping screws for 52 "as It 
fastenings on this duplicating machine. Now, their PA 
policy is “to use this short cut method wherever possi- 
Quality- Warren 


Siset Nika 3 








ble”... good advice for you! 
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Design that le Tay T. PV Ry) 


The competition for postwar markets 
is going to call for some close attention 
to manufacturing costs. They must be 
kept down...and without sacrifice of 
product performance. 


That’s your cue to investigate Arma- 
Steel. 


ArmaSteel is a high-strength, highly 
machinable metal that is cast to con- 
form closely to finished shapes. The 
reduction in the amount of metal to be 
removed saves time and money. Ex- 


ceptional machining characteristics ex- 
tend tool life and permit increased pro- 
duction per man-hour. A wide range 
of physical properties, consistently 
obtainable through production heat- 
treating processes, makes sure that your 
ArmaSteel part will meet the particular 
requirements of your application. 


You can eliminate many operations, and 
speed the rest, by designing parts in 
ArmaSteel. Get the facts today...for a 
better product at less cost tomorrow. 


KEEP BUYING WAR BONDS 


CAST FOR A LEADING ROLE IN INDUSTRY 


SAGINAW MALLEABLE IRON pivision of GENERAL MOTORS || 


SAGINAW, MICHIGAN 
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*Reg. U.S. Pat. Off. 















And the best prints are made from & 


GD PENCIL-TEX” * 





PENCIL-TEX makes better prints because... 


PENCIL-TEX gives your pencil drawings PENCIL-TEX is better, because better qual- } 
the sharp, black detail you want...at ity is built right into its specially processed, 
pencil speed! velvety, moisture-resistant surface. 





PENCIL-TEX gives you greater durability PENCIL-TEX is available in rolls and sheets 
than ordinary tracing cloths... plus more ..for use with hard pencils—from 4H 
readable oe to aie 


gem, Phone the nearest number or mail ts or phone our Chicago office 
vm un ©The Frederick Post Company 


bess cot RS Ssh Drafting Materials, Blue Print Papers and Hietgpereh. AUD, 20 a 


Boston. LIBERTY 4690 Portland ATWATER 8681 
Buffalo . CLEVE. 0370 Kindred Sensitized Products St Louis CHESTNUT 0688 


Chicago. . KEY. 7000 ~“ Salt Lake City. 47823 | 
Cincinnati. MAING644 Fort Worth . . 3-3244 Memphis. . . 8-6796 — Sanfrancisco DOU. 5975 | 
Cleveland . CHE. 7347 Houston. CAPITOL 1233 Milwaukee MARQ.7246 Seattle. . MAIN 4022 


Columbus . MAIN 3420 = Indianapolis MKT. 4466 Wew Orleans RAY.0331 Tampa... . M-8377 
Dayton . ADAMS 9174 Jacksonville . 5-2166 Wew York . WIS. 7-7678 Tolede . ADAMS 7224 
Denver. . . CH.3677 Kan. City. VICTR. 7881 Oklahoma City. 3.6306 . Tulsa... .. 3-0168 





Omaha. ATLANTIC 7890 Washington NATL. 4063 
Philadelphia LOM. 7044 Wichita. . 22-7-22 | 


Detroit . . RAN. 8483 = Knoxville. . . 93-4944 
Ft. Wayne. ANT'Y 4142 Los Angeles. TRI. 8164 


| Detroit . Milwaukee CHICAGO Houston - Los Angeles 


pane te lM it 
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Machine screws and Tapping screws 
are completely described in these 
two new file size folders, with list 
prices and valuable engineering 
information. Write for your copies. 



















e@ Headed and threaded rods, through-bolts and 


terminal screws are regularly produced in large 
quantities by Lamson & Sessions for the electrical 
industry. Available in ferrous and non-ferrous 
metals, with any kind of production plated finish, 
these and many other special upset products can 


aig | 


Lamson & Sessions has long been a source of 


be made to your exact specifications. 


standard bolts, nuts and screws for electrical appli- 
ance manufacturers. Even under present conditions 
many types and sizes can be shipped out of stock 
and on others shipments are reasonably prompt 
considering that most of our production is for war 
material which takes the usual precedence. 


While Lamson & Sessions’ five plants have long 
been known for using the most modern equipment, 
war demands have required the installation of 
much additional equipment and this includes ad- 
vanced types of inspection facilities for production 
quantities. Included in this new equipment are 
batteries of high speed automatic screw machines 
and centerless grinders for high precision, close 
tolerance work. Cold upsetting is done on shank 
diameters up to 1-inch. 


Ask a Lamson engineer to discuss your future re- 
quirements at any time convenient to you. He may 
be able to meet them with a standard product out 
of stock or at least made from existing tools and 
dies, by upsetting. Or if you cannot design to use a 
standard product he can aid you in preparing your 
specifications for a special type and size, with the 
economies of production quantities in mind... 
For your post-war planning, ask a Lamson man 


LAMSON & 


,otrTt. © 


aw Sef 


OF THE MANY SPECIAL PRODUCTS 
LAMSON & SESSIONS MAKES FOR 
THE ELECTRICAL 


G wt t © 2S 8 
Your Jobber Stocks 


INDUSTRIES... 


to call to talk it over. There is no obligation and 


chances are he can be of real service. 


THE LAMSON & SESSIONS COMPANY, General Offices: Cleveland 2, 0. 





ad aii 


“BOLTS, NUTS & SCREWS” —1944 REVISION. Cloth bound. Limited 
edition, 180 pages of technical, practical information. Sent prepaid for 
$1.00—cash or check must accompany your order, 


“BOLTS ARE IMPORTANT!” —24-page booklet of currently useful informa- 
tion for buyers of headed and threaded poe and describing Lamson 
& Sessions’ specialty fastenings which have wide industrial applications 
—now, and in the post-war period. Sent gratis. 

“THE LAMSON BLUE BOOK”—is our standard Catalog of standard prod- 
ucts excepting our Aircraft products. Sent gratis. 


“SIMPLIFIED STOCK LIST”—Of bolts, nuts and screws, conforming to 
latest revisions of the Office of Price Administration, and of great value 
in showing you in what ratio quantities of various standard products 
are kept in stock for deliveries, by your jobbers and in our own (and 
other bolt manufacturers’) warehouse stocks. Sent gratis. 


& 


r-—— HERE’S A COUPON FOR YOUR CONVENIENCE————-— 


0 Bolts are Important! 
Send information on [] Cap Screws and Set Screws 


0 Bolts ( Machine Screws 
Name of Individual 
Employed by (Name of Company) 


Street Address 


City and State 


SESSIONS 


SCREWS 


CAP 


the Lamson Line 





THE LAMSON & SESSIONS COMPANY + 1971 West 85th Street » Cleveland 2, Ohie 


Please send us (] Lamson Blue Book [] Bolts, Nuts and Screws ($1.00) 
0 Simplified Stock Sizes 


0 Cotters 
0 Lamson Lock Nuts 
(1 CP,HP,SF Nuts [() Lock-washer Screws [ Self-Tapping Screws 


Title or Kind of Work 


No. 1956—Copyrignt 1¥45—The Lamson & Sessions Co. 


, 





























































SEND THIS COUPON NOW TO 
YOUR LOCAL G-E MERCHANDISE DISTRIBUTOR 


y Gentlemen: 


Please send me a G-E Insulating Varnish 


Selector as offered in Electrical Manufacturing. 


(7S FREE! 


Ask your G-E Distributor for it 


A quick glance at this handy, easy-to-use Varnish 
Selector gives you all the facts on 7 outstanding in- 
sulating varnishes — characteristics, applications, 
baking and drying time, base, thinner, viscosity— 
everything you want to ‘know. Ask your local G-E 
Merchandise Distributor for one and you'll always 
have this essential information at your finger tips, 
ready to use. A list of G-E Distributors is available on 
request from Section RIM252-11, Resin and Insu- 
lation Materials Division, General Electric Company, 
Schenectady 5, New York. 


GENERAL {&% ELECTRIC 


ELECTRICAL MANUFACTURING 
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MORGANITE BRUSH COMPANY, INC., LONG ISLAND CITY 1,N.Y. 


1629 Yelegraph Avenve 
Ooklond 12, California 
Tel. - Glencourt 5838 


SPIRAL 
WOUND 


Square 


Triangular 


for 


453 South Spring Street 
los Angeles 13, Colifornia 
Tel. - MUtvol 3824 


Modison Terminal Building 
9 South Clinton Street 
Chicago 6, Iilinois 

Tel. - RAndoloh 3596 


PAPER TUBES 


Coil Cores 
@ Rectangular 


@ Hexagonal 


@ Round @_ Half-Round 


Send for Arbor List of over 1000 sizes 


PARAMOUNT PAPER TUBE CO. 


805 Glasgow Ave., Fort Wayne 4, Indiana 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


simply brush on right 
at the bench; ready 
for the layouts in a 
few minutes. The 
dark blue background 


SPECIM 


makes the scribed layout lines show up in sharp relief, and at the 


same time prevents metal glare. 


Increases efficiency and accuracy. 


Write for full information 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 





In Canada: 444 Pacific Ave., Toronto, Ont. 
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a 
Coup de Main: The battle royal or main 


bout, which immediately followed a general softening-up 


during knighthood forays. 


tem wide open! 


We have an arsenal of new grades to try on your commuta- 
tion problems—old or new. Why not try one? 


Use MORGANITE and know you're right! 


SPECIFICATIONS, 
CALL FOR 


LAVITE 


STEATITE CERAMIC 
Rigid insulation specifica- 
tions calling for a material 
that 
drilled or threaded to close 


can be machined, 
tolerances, are no barrier 
to the use of LAVITE, the 
steatite ceramic. Discover 
for yourself the advan- 
tages of this ideal insulat- 
Write today 


for samples and quotations. 


ing material. 


Looks as though new methods ‘sometimes bust an old prob- 














































Characteristics of LAVITE SI-5 
Compressive Strength — 96,000 
Ibs. per square inch 
Tensile Strength — 7,200 Ibs. 
per square inch. 
Dielectric Strength — 235 
volts per mill 
Softening Temperature — 2,350°F. 


\\ 
\ 


\ W 
INDIVIDUALLY FORMULATED ‘Hil / METAL CLEANER 
\ tir f 


I \" Wi Ww 4 
“YOUR SPECIFIC FINISHING PROCEDURE ?: : 


\ 


WRITE FOR FREE DATA SHEETS! 


a the past few years MacDERMID chemists 
and research engineers have developed new, faster 
acting, positive cleaners, strippers, burnishing com- 
pounds, and additives for every metal finishing prob- 
lem. Be sure and write for information concerning the 
compound best suited to your present and post-war 
requirements or have our Technical Service Engineer pre- 
scribe and demonstrate the compound developed for 


your particular need. 


ue dati 


INCORPORATED 
WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION | 
NEW YORK DETROIT CHICAGO CLEVELAND ST. LOUIS TORONTO—CAN. 


Udylite Corp. Udylite Corp. Udylite Corp. Udylite Corp. LaSalco, Clark Industrial 
(L. 1, City) Wagner Bros. Geo. A. Stutz Mfg. Co. McGean Chem. Co. Incorporated Supplies Co. 


ELECTRICAL MANUFACTURING 












DAVIS-MADE SoGmoids). 


Means precise and efficient operation — increase 
of mechanical life—relief from undue strain on 
connecting mechanism. Use Davis experience of 
more than 30 years, specialized engineering staff, and 
the facilities of two large modern plants for your 

solenoids. Insure long-lived dependability — 

and save money. 


TO YOUR SPECIFICATIONS 


Without obligation, send your blue-prints 
for immediate attention, on any type of 
solenoid, conventional or special design. 
Thousands of standard parts on hand, sav- 
ing costs, and insuring quicker delivery. 
Call on Davis also for Transformers, Coils, 
Assemblies, Kickers, Magnetic Windings 


: Jaen SS ff, Mf > 
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Engineering 
. Bulletin on 
two types of 








Davis - Made 
Laminated 
Solenoids il- 
lustrated. Any 
voltage—any fre- 
quency. For con- 
stant or _ inter- 






















No. 2861—Push-Pull Type for every purpose. mittent duty, AC 
DEAN W. DAVIS & CO., 1006 First Street, Kentland, Indiana 


PRECISION-MADE COILS FOR EVERY ELECTRICAL PURPOSE FACTORIES IN CHICAGO, AND KENTLAND 


antity 


for all purpose® 
terial or 4Y 


Industrial has developed 
ingenious production methods 

on many plastic units. (See spool 
illustrated above.) Write us about your problems. 


INDUSTRIAL Molded Products Co. 


2035 W. CHARLESTON STREET e CHICAGO 47, ILLINOIS 


any ma 


HIGHEST QUALITY 
FOR 46 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, Illinots M. D. HUBBARD SPRING COMPANY 


Eastern Piant: Newark, N. J. Canadian Plant: Brantwood, Ont. 













AUGUST 1945 


apPli- 


HOLDING FABRICS 
OR PAPER FOR 
ACCURATE BONDING 
SLITTING or WINDING 


PUMP PRIMING 
FOR DEEP LIFTS 


VACUUM FILLING 


OPENING COLLAPSED 
CARTONS for 
INSERTING CONTENTS 


Kors COMPACT 
TANK EVACUATION 

NO GEARS 
NO DRIVES 
NO GUARDS 


NO BELTS 


POWER for CHUCKS 
or VISES 


LIFTING & CONVEYING 
SHEET-METAL PARTS 
FOR DIE-STAMPING 
or ASSEMBLY 


PAPER HANDLING 


CLEANEP or 
BLOWER SYSTEMS 


VACUUM OR 
PRESSURE 


Motor and pump in 
one integral unit 
takes less space; 
permits ceiling, 
wall or normal 
mounting of pump. 


Hundreds of these dependable Pumps are being used by 
Government and Industrial Plants, as stationary or portable 
units. 


NEW JERSEY MACHINE 


CORPORATION 
17th St. and Willow Ave. 


HOBOKEN, N. J: 


325 W. HURON ST. 
CHICAGO, 10, ILL. 


1701 CAREW TOWER 
CINCINNATI, OHIO 


\ Write for Catalog! 


SAAB DHA aT AR 
MOAT AI EN 


Scores of spectacular Luminous Tube action signs are in service 
today because of the magic-action control of Reynold’s Flashers. 
Reynold’s reliable performance has been proved in all parts of 
the country. Universal porcelain ‘‘made to order” insulators are 
an essential part of the Reynold’s construction. They are un- 
affected by arcing, heat or cold, and will not corrode, carbonize 
or oxidize. Write for additional information about the advantages 
of Universal Porcelain Insulators. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST ST. * SANDUSKY, OHIO 


ELECTRICAL 
CONNECTORS 


| No, we _ don’t ship 
4 ILSCO CONNECTORS in 
fancy jewel cases. Nor 
do we make them from 
castings which are 
heavy, costly and of 
poor conductivity when 
compared to the pure 
99% electrolytic 
copper of 100% con- 
ductivity used in all 
ILSCO CONNECTORS. 
Remember — it 
isn’t weight that 
counts... it’s 
Conductivity! 


Write for Catalog 
Copper Tube & 
ILSCO Products Co. 
CINCINNATI, OHIO 


orth of fli 
Gem Le <i P 


Levolier Switches No. 1010 
are available for a 10 Amp. 
fluorescent and in- : 125 Volt 
candescent is 

or fractional HP. 

control. Made in 3 

to 10 —_ capacity, 

single pole, two cir- 

cuit, series multiple 

and 3-way pull. 

Tested under more 

severe conditions 

than required by 

Underwriters’ Lab- 

oratories. Write for 

catalog. Electrical 

Division. 


MANUFACTURING CO., INC. 
VALPARAISO, INDIANA 


ELECTRICAL MANUFACTURING 





ULL O),| 
RESISTANT 


Valet 
SL ET 


BY TRH 


NaS SED 
a RESISTANT 


Ee 
SHOCK | WE SHALL BE GLAD TO HELP YOU NOW 
TO PLAN SEYMOUR ALLOYS INTO YOUR 
POSTWAR CIVILIAN PRODUCTS. 


THE SEYMOUR MANUFACTURING COMPANY, 49 FRANKLIN ST., SEYMOUR, CONN. 


ETAL Neon Ferr08us Alloys 


CT RRL I A A ERITREA CE SIE AT TS TI ITE HIELO I BE IE OO LL SLE LLL SIL EDN LS LNA LE ALOE REI EI AD AVL LS NLL ELSE LE ELLEN INSERTION SOLES A COENEN PEE 
Also NICKEL, COPPER, BRASS, BRONZE, ZINC ANODES e BRIGHT NICKEL e PLATERS’ SUPPLIES « WELDING RODS 
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DRYING! 


Wartime production demands speed...and_ thte 
Kreider Centrifugal Dryer gives you speedier dry- 
ing on all types of plated work and small lacquered 
parts. It dries the average basket of small parts 
in 35 seconds! 

The Kreider Centrifugal Dryer is ruggedly con- 
structed; electric welded; equipped with V-belt 
drive; 34 hp motor; reversing drum switch and 

fast-acting foot 
brake. Requires only 
one operator; takes 
minimum floor space. 

m) Engineered for top 
speed and efficiency. 
Write or wire for 
complete information 
anc prices. 


DELLINGER 


MANUFACTURING CO. 
735 N. Prince St. Lancaster, Pa. 


Available with or without 


auxiliary heating unit. 
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REG. U. S. PAT. OFF. 
Miniature Incandescent Lamps 


for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 


HIGH IN 
QUALITY 


ELECTRICAL MANUFACTURING 





Many an intricate and fragile mech- 
anism — secret and vital to military 
use — is now packaged and shipped to 
desert, jungle or arctic destination as 
matter-of-factly as any shipment of 
canned goods. Efficient, constant pro- 
tection against shocks of travel and 


The Texlock - cushioned in- 
ner container is placed in a 
steel drum and the lid sealed 
with a Spongex* Gasket. 


varying climatic hazards is assured by 
Texlock* — the modern, pre-tailored 





packaging material. 


Safe and snug—it takes ine 
shocks of transportation. 


Texlock — rubberized hair or bonded 
fibre — is lastingly resilient. It is un- 
affected by moisture, heat or cold — 
will not become brittle, bunch up or 





a shift about. It can be pre-tailored to 
lextock packaging with the 
sealed container resists all 
climatic conditions. 


closely cradle any shape, size or weight 


Full and half-round cord 
or tubing and molded strips 
in various shapes for any 
sealing or gasketing job 








a 
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Spongex is a resilient 
flexible, blown form of 
rubber available in 
soft, medium and firm 
densities 


SPONGE RUBBER PRODUCTS CO. 


* WORLD'S. LARGEST MANUFACTURER OF CELLULAR RUBBER AND BONDED FIBRE PRODUCTS 





of article and to fit into any case, car- 
It may be used 
repeatedly for shipping new, or re- 





ton or container. 
turning worn or damaged parts or 
assemblies. 


The idea illustrated here — plus a host 
of other Texlock uses for cushioning, 
packing and space-filling—may be the 
answer to your packaging problems, 
wartime or peacetime, domestic or 
export. Write for samples, describ- 
ing your specific problem. Sponge 
Rubber 104 Derby 


Place, Shelton, Conn. Plants in Derby 


Products Co., 


and Shelton, Conn. Sales Offices: New 


York, Chicago, Washington, Detroit. 
Trade Mark Reg 


U.S Par OF 





* 









AND CONTACT MATERIALS 


* 


Our specialization in the precious metals covers a period of almost three 
quarters of a century and the amount of experience and skill acquired has given 
us a “know how” that can be attained by no other means. 

When you use Baker contacts and contact materials, for any type of duty, either 
light, heavy or in between, you may always feel confident that they have been 
made to a rigid standard, supervised by competent scientific and practical men. 
LIGHT ASSEMBLIES: We are ready at all times to undertake sub-contracting 
for light assemblies and sub-assemblies for the electrical, electronic, refrig- _ 
eration, heating and other industries and to make small instruments and 


instrument parts to specifications. 


BAKER & CO., INC. 
113 ASTOR ST., NEWARK 5, N. J. 


NEW YORK 


Too Complicated? 
Not For COLONIAL 


It is interesting to go through Colonial factories 
and see the great variety of porcelain shapes being 
made. You wonder how these pieces, many of them 
quite complicated, could have been made to such exact 
specifications and with such uniformity. 


Colonial engineers, molders and other craftsmen 
plus modern equipment provide the answer. They pro- 
vide the reasons, too, why Colonial has long been a 


leading supplier of porcelain to the 
e 
| 


electrical industry. 
PORCELAIN 


The Colonial Insulator Co. 


907 Grant St., Akron, Ohio 
Chicago Office: 2753 W. North Ave. 


SAN FRANCISCO 


‘CHICAGO 


No back lash. An- 
gle of rotation: 
330s deg With 
dial. 2 sizes — $00 
and 825 Wat. 


WV Form Wound 
Paper Section 
Acetate Bobbin 
Acetate Section 
WV Bakelite Bobbin 
Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 


ELECTRICAL MANUFACTURING 





1. This new Simpson Mutual Conductance Tube Tester 
tests tubes with greater accuracy than any commercial 
tube tester ever designed. 


2. Provides greater flexibility for future tubes than any 
other tester. 


3. Tests tubes with voltage applied automatically over the 
entire operating range. 


4. Simplifies as never before the interpretation of tube 
condition from mutual conductance readings. 


SIMPSON ELECTRIC COMPANY 
5200-18 Kinzie Street, Chicago 44, Ill. 


NSTRUMENTS 
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QUALITY MOTORS 


SINGLE PHASE * POLYPHASE ¢ DIRECT CURRENT 


Fifty-one years in the production of 
quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing 
and building motors of maximum 
efficiency and trouble-free operation. 


1 PE | 


SWITCHES : 
GUARDIANS — 


for, water POST-WAR PLANNING 


systems; 
‘oe as; * Guardians have ably served in war and peace. When victory is 
er =v won and your production is resumed, Guardians will be ready to 
Soin aeuhens serve you again. 

actuating Guardian Direct Drive Couplings have exclusive rubberized cush- 
devices. ions. No parts tu get out of order, or to lubricate. 


> Sg omens 20 AMP —for Write for Information. 


vending ma- 10 AMP — for elevators: con- 
chines: tem- oil burners: veyors: blue 
perature regu- water heaters: printing ma- 


feed and speed chinery: stok- 
oe fire controls; farm ers: safety 
, machinery; rail- devices; com- “ 


road signals. munication 


aoe 216 E. MICHIGAN STREET Cue One AOL) 


4 . 
acon chose ed — Double Throw Unit. © 
DURAKOOL’S Pat ° 

ented construction it Alsy Available 


sures millions of 


contacts without fail- FOR CCUR Cy d SPEE D 

ure of any part. No A A 

glass to break! Ex- an 

plosion- proof! Abso- 

lutely silent! U 

Her are mercury 

switches adaptable to se a 

almost any control 

job. Try them! See for P D F 

yourself their superior 

performance 

All sizes furnished WIRE STRIPPER 

with or without stand- i 

ard tilting mechanisms 

ui deliveries! ° ° 
Write us today. With rugged construction, 
precision adjustments and 

35 AMP — for 65 AMP — extra machine tool accuracy 
motor starting: in- heavy duty: id Speedcrafts have been 
dust furna ° 
oven controls: t pleasing hundreds of users 
mining machinery . . 7 
— built for heavy relay required. over a period of 18 con 
loads. secutive years. 


Write for complete information — sending wire samples — no obligation. 


DURAKOOL, INC. i" | WIRE STRIPPER CO., 172,tther Ave. 


ELKHART, INDIANA 


ELECTRICAL MANUFACTURING 













ELIMINATE 
MOTOR BURNOUTS 





Automatic reset “47777704 
types are recom- oe Dé Vm 
mended for all Te -lg 
applications ex- 
cept those where 
unexpected start- 
ing may Cause 
injury. Examples 
of automatic reset 
applications are fe- 
frigeration, air condi- 
tioning, air compressors, 
blowers, and any unattend- 
ed or automatically controlled 
equipment. 





CLICK...1T’S OFF! 


CLICK ...1T’S ON! 


When temperature within the motor As soon as motor cools to safe oper- 
reaches danger point, KLIXON Pro- ating temperature, the KLIXON 
tector snaps the power ‘‘OFF”’ pre- Protector automatically snaps the 


venting motor from burning out. power “ON” again. 
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MANUAL RESET 


The manual reset 
type should be 
used for those 
applications 
where hazard is 
involved in an 
unexpected 
starting of the 


motor, such as 
washing machines, hand 
tools, power saws, machine 


tools, irons, etc. 





CLICK...1T OPENS! 


As in the automatic reset type, the 
KLIXON Protector snaps the power 
“‘OFF”’ whenever the motor temper- 
ature reaches the danger point. 





Users of electric motors can obtain reliable protection against 
motors overheating and burning out by specifying motors with 
built-in Klixon Motor Protectors. Extremely simple and fool- 
proof, these protectors take into account all the variables that 
cause motor burnouts and automatically disconnect the motor 
whenever the motor temperature reaches the danger point. Yet, 
they permit the motor to operate at maximum safe capacity with- 
out Causing nuisance tripouts. 


Built into the motor by the motor manufacturer, they provide the 
user with a tested and praven combination of a motor equipped 
with a correctly rated protector. Built-in Klixon Protectors can 
be furnished with most A.C. motors, single or polyphase, or D.C. 
motors up to 30 volts. 


Protect your products and production, specify motors with 
built-in Klixon Protectors. The low cost of the protector quickly 
pays for itself by eliminating motor burnouts, repairs and replace- 
ments. Automatic or manual reset types should be specified 
according to the application. Write for bulletin PR-112 today. 






R, ? 4 
PUSH BUTTON TO RESTART 


Protector stays “OFF” until rhe reser 
button is pushed to turn power 
“ON”. Protector cannot be reset 
unless motor has cooled to safe 
Operating temperature. 























Acme Enameled Wire 


DURABILITY 
TOUGHNESS 
GOOD “SLIP” 


it Stands the Gaff of 
Modern Winding 


Acme enameled Magnet Wire has high abrasion re- 
sistance, unusual flexibility and a good “slip’—all 
of great importance in these difficult production 
days. By its consistent use, electrical manufacturers 
have increased output, reduced rejections and low- 
ered costs, eased the work. 


The enamel, the insulation base of most types, was 
developed in the Acme plant to meet our own exact- 
ing coil winding requirements. Its adhesion, flexi- 
bility and dielectric more than meet all standard elec- 
trical tests. The cotton, silk and paper used are of 
best quality. The glass in HEATEX wire has the 
flexibility of silk and the 
heat resistance and insu- 
lation value of solid glass! 


ENAMELITE 


Plain Enamel 


FORMVAR 


Special Enamel 


COTTONITE 


Cotton Over Enamel 


Many improvements have 
been made in magnet wire 
the past few years. If the 
wire you use is somewhat 


“dated,” you are not get- 
ting what Acme can give 
you. You are welcome to 
consult our engineers. 


PAPERITE 


Paper Over Enamel 


HEATEX 


Glass Covered Wire 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 
MAGNET WIRE - COILS - VARNISHED INSULATIONS 
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OR an exact record of machine hours the Industrial Time 

Totalizer provides distinct advantages over written or 
personal checks. This visible Totalizer will give a record up to 
10,000 hours. On equipment of pre-determined life expectancy 
the Totalizer, by showing the hours in use, visibly signals when 
replacement ought to be made. Whether your product is now made 
for fhe war effort or to compete in postwar markets the application 
of Industrial Time Totalizers is worth your immediate attention. 


SOME TYPICAL APPLICATIONS 

Oil Burners Welding Machines 
Punch Presses Vacuum Tube Devices 
Refrigerators ond many other types 


Conveyors 
Diesel Generators 
an Presses 

ng Machines Radio Transmitters of machines 


INDUSTRIAL TIMER CORPORATION 


110 EDISON PLACE NEWARK, NEW JERSEY 


THERMOSTAT 


Conductive sensitive heat control for electric appliances and 
equipment. nsistent, dependable. Entirely enclo 
Size 3” x 1” x 5%”. Adaptable to marrow range fine adjustments 
or wide range coarse jean, within 100° F. and 600° F. 
Carries 1500 Watts A.C. 

Write for descriptive bulletin. 


GENERAL THERMOSTAT CORP. 1039 Webster Ave., New York 56, N. Y. 
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AIRCRAFT 
ELECTRONICS 


COMPLETE ENGINEERING SERVICE 


ELECTRIC SPECIALTY CO. 
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Gee 212 SOUTH ST. STAMFORD, CONN. 


ELECTRICAL MANUFACTURING 
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N THE field of electronics, close tolerances are often 

imperative. From the drafting board to the finished 
product the highest precision standards must be 
maintained. 

When you hand us your blue prints for metal stamp- 
ings you may be sure that the parts we deliver to you will 
conform to specifications with absolute accuracy. Con- 
stant checking by micrometer, snap gauge and other 
instruments enables us to match your precision 
standards. 


Our tool room is equipped to make dies for your special 
needs. Odd shaped pieces stamped and formed from strip 
or wire on high speed. machines. 


Let us have your blue prints and specifications. 
Quick response to inquiries. 


STEWART STAMPING, COMPANY 
630 CENTRAL PARK AVENUE, YONKERS, N. Y. 


We carry hundreds of items in stock, to meet 
practically every installation requirement. All 


pieces can be furnished in any desired finish. 
HOT TINNING, 
NICKEL, CADMIUM, SILVER 
AND ZINC PLATING 


REPRESENTATIVES 
LLOYD C. NYMAN G 


706-2 Boulevard Bids. 800 ‘North ‘Delaware Ave. M S ayy a SS a iM a I N G S) 


Detroit, Mich. Philadelphia, Pa. 
ate) LUGS BRACKETS CLIPS 








M. L. COHN — 
9476 Readcrest Drive 20 North Wacker Drive 
Beverly Hills, Calif. Room 866, Chicago 6, III. 
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Aman’s a fool to go around with his pants pocket burning 
with extra folding money when he ought to buy an extra 
Bond, because that loose lettuce is the stuff inflation is 
made of. When that extra dough goes hunting for civilian 
goods (that are as hard to find as Crosby in a tuxedo!), it 
tends to push up prices. Besides, it doesn’t make sense 


You give inflation a boost... 


/ 
5 
ONE PERSON CAN START IT! | 
5 


—when you buy anything you can 
do without 


—when you buy above ceiling or 
without giving up stamps (Black 


when twelve million kids are fighting our battle for any Market!) 


—when you ask more money for 
your services or the goods you sell. 


SAVE YOUR MONEY. Buy and 

hold all the War Bonds you HELP 
can afford—to pay for the war 

and protect your own future. KEEP 
Keep up your insurance. 


of us to hike up the cost of living by buying anything we 


can live without. . 


i 


A United States Wer message prepared by the War Advertising Council; approved by the Office of War Information; and contributed by this magazine in cooperation with the Magazine Publishers of America 
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This ALL-PURPOSE MOTOR will simplify your 
Designing, Purchasing, Production and Inventory. 
Check these features with your mofor specifications: 


. Totally enclosed — ball bearing. 

. Drip-proof; splash-proof; grit-proof; lint-proof. 
- Horizontal, vertical and side wall mounting. 

. Removable base. 

- End plates interchangeable for face mounting. 
- Standard NEMA dimensions. 


. Standard or glass insulation. 


BALDOR ELECTRIC COMPANY, St. Louis 10, Mo. 


Arrows indicate air travel over ENTIRE 
EXTERIOR of Baldor Streamcooled motor. 


District Offices in Principal Cities 


Pe NEUE M aU a 0, Ae eS 





LOUTHAN SX-1 | 
STEATITE LOW LOSS INSULATION 


* For RADIO Communication Use 


* HIGH DIELECTRIC .. . Rugged, Dense, 
Impervious to Moisture 


* Precision Made . . . Any Size, Any Shape 


The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 


EAST LIVERPOOL, OHIO, U. S. A. 


a> 


7 ea 
PAPER TUBES 


MOST DEPENDABLE COIL BASES 
STRONG. Spiral-wound. Heat-treated Compression 
ACCURATE. To dimensions + .002 
LIGHT. Space saving. 

Made to specifications, any ID or OD, Round 
Square, Rectangular. Ask for sariples and prices 


PRECISION PAPER TUBE CO. 
Also Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST., CHICAGO 47, ILL 


a) “ ee } 
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Petter ee Oa re P 


107 N. 10th ST., PRINCETON, INDIANA 


Manufacture 


A COMPLETE LINE OF 


STANDARD 


LL LY 


ga EE 


ELECTRIC RELAYS 


WRITE FOR CATALOG 
GIVING TYPES, SIZES AND 
COMPLETE SPECIFICATIONS 





Te ee kel 
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Yes, you might say 
WE “SPECIALIZE” IN 
SECONDARY OPERATIONS 


Busy fabricators almost always prefer to have screw 
machine products completely finished, ready to use. Be- 
cause of this, our Secondary Operation Department has 
grown remarkably. 


The operators in this department are adept at adding to 
screws, turnings, etc., final milling, drilling and beveling 
operations which can not be done profitably on the ma- 
chine. As this type of work is a “profession” with them, 
they can usually handle a job more economically than 
the average fabricator can. They also assemble when 
desired. 


Dae ele SPRINGS & SCREW MACHINE PRODUCTS 


Right now, we are heavy with war work, 


but contact us. We'll help you if we can. 


& SIZES OF 
CREATIVE GROMMETS 


1. 


Four larger sizes of CUSTOM SERVICE 
CREATIVE GROM- No need to build molds to get 
METS (up tq 44" i. d.) special Plastic Parts ... Send 
now available! Send for blueprints or samples for 
freecard holding alleight. \ quotation. 


The 


“~ av ner 
genet Tao 


€ 


ne PLASTICS CORP. 


160 VARICK STREET A . are 
EXPORT DivisION: 13 EAST 40th STREET, NEW YORK 16, H.Y., CABLES: “ARLAB” 954 KENT AVE.BROOKLYN 5, NEW YORK 


ELECTRICAL MANUFACTURING 













How Thousands of Gasket Improvements 
are being effected by Fel-Pro Developments in 
Thiokolized Gaskets 


For that New Design . . . or Re-Design! Investigate 
the 2 BIG ADVANTAGES of Fel-Pro’s Pioneering Develop- 
ment and Production of Thiokolized and other specially 
treated Gasket Materials. 


Through Thiokolizing and other treatments of- such gasket 
materials as Felpak, Karropak, Fishpaper, Chipboard, Fibre, 
Cork etc. . . . many new, improved gaskets are being produced 
for thousands of America’s leading manufacturers. 


Most of these were developed originally to meet a specifica- 
tion... a car builder needed a more durable, oil resisting gasket 
_. an electrical device maker, similar material with high insulat- 
ing and sealing qualities . . . an auto accessory maker, an oil 
resisting gasket with tremendously high tensil strength . . . etc. 


Fel-Pro has the Know-How, to provide the proper gaskets 
for your requirements and the PRODUCTION KNOW-HOW to pro- 
duce them ECONOMICALLY and to highest quality standards. 
Write Today for FREE PORTFOLIO OF LATEST SEALING MA- 
TERIALS and further details of our NO CHARGE CONSULTA- 
TION SERVICES. 






with Sealing Materials, 
Gaskets, Packing. Sound 
and Vibration Dampeners, 
Washers, specially die-cut, 


1198 ; come = treated and fabricated by 


FELT PRODUCTS MFG. CO., 1510 CARROLL AVE., CHICAGO, ILL. 





GENERAL CONTROLS RELAYS 


RS-100 
Handles —- phase motor 
loads up to H.P., or heating 


loads up to 1.1 K.W. 
Exclusive features make this 
relay unsurpassed for control 
of circulating pumps, coal 
flowers, coal stokers, unit 
heaters, electric heaters and 
similar heating, refrigerating 
and air-conditioning equipment. 
WRITE FOR DETAILS. 
Contact nearest Factory Branch 
or Distributor. 


GENERAL CONTROLS 


801 Allen Ave., Glendale 1,. Calif. 
FACTORY BRANCHES: Boston, Chicago, Kansas City, Dallas, 
Denver, Detroit, Houston, Philadelphia, New York, Cleveland, 
San Francisco, Pittsburgh, Seattle. Distributors in Principal Cities. 














FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz & Polystyrene 

Insulation, High Frequency Variable Condensers, Meter Type Dials, 
Case Aluminum Chassis, etc. Catalog Upon Request. 
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Sherman 


Solderless and 
Solder Type 
Terminals 
& 
Grino a small flat on each cutting edge of a pair of Soldering and 
sidecutting pliers —and you have a perfect tool for saideriess tugs 
installing UNI-CRIMP SOLDERLESS Terminals. 
indent the barrel of the UNI-CRIMP with the . 
flattened cutters, and form the ears around the wire Solderless 


insulation with the flat jaws of the pliers. No need Wire Connectors 


to buy a special tool for small jobs. e 
Where mass production is needed, Sherman offers 
high speed universal dies for power press operation, Splicing Sleeves 
or will assist you in building your own. * 
The UNI-CRIMP is the up-to-date one-piece Solder- ¢/,.,4 Claaps 
less Terminal. Easy and quick to install. No parts to 
become disassembled, no lost time, every terminal 
usable. Three UNI-CRIMP sizes meet most require- 
ments for No. 22 to No. 10 gauge wire. 
Save money! Start using UNI-CRIMP Terminals 
teday. Ask your jobber for Bulletin UC-2, and a 


demonstration. 


H.B. SHERMAN MFG. CO., Battle Creek, Michigan 


KIRKLAND Pioneer 


Be ee ee 





THE #659 D/E DELUXE-UNIT 


EXTREMELY SHALLOW IN DEPTH 
1%” Behind Front of Panel 


Heavy walled glass lens in a screw type lens-cap, 
Ye" thickness hex holding lip, 13%” mounting 
hole, molded socket with 6/32 screw termin- 
als. For S6 lamps up to 120 volts, lamp 
easly removed from the front with- 
tool. List price (less 

bulb) $2.20. 


The H. R. KIRKLAND CO., Morristown, N. J. 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 


WINDINGS AND 
SUBASSEMBLIES 
SPECIALT 


TRY TUTTLE FIRST 


for Strip Resistors — Porcelain Heating Elements — 
Standard and Special Heating Elements 
Write for Bulletin SIO1A 
. W. TUTTLE & COMPANY ° ADRIAN, MICHIGAN 


- For stamping figures, letters and fractions with uni- 
formity und speed into brass, aluminum, zinc, un- 

— P ] LOT BEC ia T hardened steel, iron, ete. This method is faster than 

' stamping either with hand stamps, mono-wheel presses 
> p or type. The numbering 
— iy S S 3 M } Ll 3 S machine is held up by a 
, GIVE YOU THESE spring and is always in a 
raised position. The hold- 

5 ADVANTAGES: ing arm operates on a 

hinge and can be lifted to 
‘ facilitate changing the 
every known applica- = numbers. The platform is 
tion...(2) Assemblies i furnished with an adjust- 
complete with Lamps able — and ee 
mk eres Pern screw adjustment, enabling 


5 ‘ ae operator to locate the 

> gineering...(4) Per- ae 4 plates or tags with preci- 
, sonalized service | sion and speed. Stamp 
metic e # can be taken out of holder 

for stamping larger ob- 
os jects such as machinery, 
Le Te rs tools, ete. Characters are 
(ei fel lole Smalways properly aligned 


ihe = i» and of uniform depth 


Write for Bulletin EM-45 


MODEL 70 STAMPS NUMBERS, etc. Quickly—Neatly. Perfectly Aligned. 
, Shank for Hand or Press and with any number of wheels from 3 to 20. 
EE tha ae e ) 


VETTE Tn aren? NUMBERALL STAMP & TOOL CO. 
Seer ree ne Stare HUGUENOT PARK STATEN ISLAND 12, N. Y. 


1) Extensive line covers 


deliveries 
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WIRE STRIPPERS 













E-Z AUTOMATIC 
WIRE STRIPPER 





FOOT PEDAL 
WIRE STRIPPER 




























COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


Simple and efficient. 
as a pair of pliers. 
Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
performed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 

Will not crush stranded wire. 

For years, this hand stripper has given satis- 
factory service to users. Repeat orders SEND FOR CIRCULARS 

attest to its superiority. IER RTT AE a dealt ms Alea) io 


As easy to operate 























A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 










Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement, 











n your own shop on your own work. Send 


eae TD PRODUC 5 meee ull pee st . i 
1 that we may accurately gauge your needs 


2224 SOUTH STATE STREET CHICAGO Toy cm before shipping machine and instructions. 







QUADRIGA Quality 


WASHERS 


























METAL STAMPING Send specifications for imme- 
SPECIALISTS diate quotation. PROMPT added to 
ee KURMAN RELAYS 

WASHERS Ask for QUADRIGA 

Special Flat Catalog 

Tension & Spring ieee 

Formed & Drawn oo Type Z-7200 

Cupped & Finishing types. pee 

Wire Terminals, etc. Vaduable pnfor. he Well K 

-Naown 

Small Metal STAMPINGS | ‘ition. Wire 7 








ENSITIVE RELAY 
if.) 3 QUADRIGA MANUFAC URING c@. KURMAN SE ISITIV magnetic prop- 


Inc. 1894 “Half a Century” 215 W. Grand Ave., Chicago 10, Ill erties of hydrogen-annealed nickel alloy 15 years ago 
—again introduces an outstanding new feature:— 


CHATTERLESS OPERATION — 
Test Insulation the Modern Way scogy aborting materi Ths feoure enables tying 
up to 150 words p. m. Mica insulation of the armature 
with a MODEL B-5 . i 


makes the relay suitable for keying 50 m. c. RF signals. 


25 YEARS’ EXPERIENCE, 
NEW BATTERY-VIBRATOR TYPE 


a thoroughly competent staff of 
Development and Design Engi- 
neers, and complete manufactur- 
ing facilities are at your service 
w mit r Rela 

No more tiresome cranking of a band-driven ie c Tr hi 

generator . . . Entirely self-contained, steady 

test potential of 500 volts DC, available at the 

touch of a switch. Direct reading in insulation 

resistance. 

VARIOUS NEW MODELS AND RANGES 
WRITE FOR BULLETIN No. 430 





























For trouble-free 
operation in any 
climate and at any 
desired altitude, 


HERMETICALLY SEALED 


relays are available, either of plug- 
in type or equipped with solder lugs. 
Some of these relays take as little 


space as 2” x 14” dia., and have up 
KURMAN LINE OF RELAYS to 10 amps current capacity due to 


KURMAN VIBRATOR CONVERTERS the special atmosphere introduced into 
KURMAN MICROPHONE HUMMERS —"e container under Pressure_ 


rt Se meee K U R m fl ELE ¢ ce C 


27 Park Place * New York, N.Y 





























Write for details on: 














35-18 37th STREET © LONG ISLAND CITY | 
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FELT wickinc 


...THE EASY SOLUTION TO 
DIFFICULT LUBRICATION PROBLEMS 


Where friction points are least accessible, danger is 
greatest. The easy, proven solution is FELT wicking. 
Nothing but FELT will hold oil ready to bleed at the 
friction point. Up or down, over a long distance or 
short, FELT keepsthe lubricant on tap...always ready. 

Wicks are made of neutralized FELT in a wide 
range of densities, and are available in thicknesses as 
small as 3/32” diameter. Write for samples. 


American Felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, Conn. 


New York Boston Chicago Detroit Cleveland 


Les Angeles San Francisco Dallas 


Philadelphia 
St. Louis 


“Take one Spoonful of Mercury’. . . 


Our recipe for a smooth-starting washing machine is to take a 
spoonful of mercury, put it in a Mercury Midget Clutch, and 
install the clutch on the shaft of the fractional h.p. motor power- 
ing the appliance. Any motor is off to a good start if the power 
is applied through a Mercury Midget Automatic Clutch. 


CORPORATION 


New York Office. 19 Rector Street 


MERCURY CLUTCH 


1$04— 12th Street, $. W CANTON, OHIO 
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ELECTRICAL CONTACT 
SCREWS 


enient means 


- i 
AL hd td Peer 


of assembly an 


@This form of electrical contact is most 
convenient for ease of installation, and 
provides for adjustment in assembly or 
operation. Contact screws consist of disc 
type contacts assembled to screws having 
a shape most convenient for mechanical 
arrangement of the application. Typical 
shapes are shown in the illustration. The 
contact face may be of any grade of Gib- 
siloy, silver or silver alloys. The screws 
while normally furnished in brass or low 
carbon steel are available in other metals 
such as bronze, copper, nickel, nickel- 
silver, and monel. 


Our engineers will be glad to consult 
with you on your contact problems. 


Sieh Abbaheliet Ai 


fibsiloy 


foo 


Gipson Ecectric COMPANY 


=> 8349 FRANKSTOWN AVENUE. PitTsBURGH, PA 





Here is a new and interesting 
generator, designed and manu- 
factured by us—only one of 
the many different types de- 
signed and developed to fit 
specific needs and applications. 
The features of this new gen- 
erator are— 


Built in either single phase or three phase . . . Self-excited . . . 

self-regulated . . . 60 cycle A.C. . . . speeds of 1800 and 1200 

R.P.M., in ratings from 1 KVA to 18.75 KVA . . . inherent vol- 

tage regulation 10-12% . . . ball bearing construction through- 

out. A standard voltage regulator can be used with this gen- 
erator, if better voltage regulation than that shown 
is required. Complete data upon request. 


Rs KURZ*ROOT Gnpany 


a , 
NOLL APPLETON - WISCONSIN wold es 
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DISTRIBUTED HEAT 


Wy, 


ad 


VS. 
CONCENTRATED 
(SPOTTY) HEAT 







Cold Feet— 


THE CURSE OF SHORT BLANKETS 











A uniformly warm blanket of dry electric heat en- 
tirely surrounds sidewalls and bottom of each 
Sta-Warm compound melting tank. 

Hundreds of feet of carefully placed resistance wire 
are cemented to tank surfaces (as shown at right) so 
the material to be melted will be warmed uniformly 
through and through until proper working tempera- 
: ture and consistency is reached. 

And a variety of circuits, that cut in and out automatically on thermostatically 


—— tanks maintain proper temperature throughout the entire batch of 
material. 





















Result — no cold lumps, nor burning, regardless of operating conditions. The 
Sta-Warm blanket of heat assures you of uniform and proper temperature for 
héated compounds. 


Melting tanks are built 


STA-WARM in a wide variety of 


He (0, eet ees | 


565 N. Chestnut St. Inquire for complete in- 
Ravenna, Ohio formation today. 








100 gal. pressure impregnating 


Moe Ce LC ha So Ste ames 
Heating, Pouring, Conveying Compounds 







even heat. 















For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 
For Dipping 


Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 


Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, 
oils and minerals for spetific applications. Samples furnished on 
request. 


BIWAX CORPORATION 
3445 Howard St. SKOKIE, ILL. 













@ CLEAN CUTTING 








@ PRECISION STRIPPING 









@ FAST WORKING 









@ EASY OPERATING 







The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a compléte and clean job of stripping insulation. 
This stripper will accommodate wire up to 7/16 
diameter stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 
It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 
The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 
Send sample wires and have your stripping prob- 
lems engineered by Wenco. 
Ask for your copy of new bulletin. 




















CIF hite. 


Write for Dealership Plan. 
unbreakable types 





















SiMPLEX WIRE STRIPPERS AND- CUTTERS 
/ TOOLS: 2 Pts -@¢ STAMPiMGS ¢ Seah BOLTS 






1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
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QUICK-START LAMP BALLASTS 


For use with “‘Instantaneous Starting’’ Fluorescent lamps. 
Just snap the switch and get immediate lighting — no 
starter necessary. The new Acme engineered Quick- 
Start ballast will give efficient, long life, hum-free per- 
formance. Dual 40 watt unit 2-5/8’ high, 3-1/16"‘ wide, 
14-5/16" long, mounting centers 13-3/4"" x 2”. Weighs 
only 12-1/4 pounds. Available in bottom lead or end lead 
designs. Acme also manufactures ‘‘Cold Cathode Lamp”’ 
ballasts for standard 8 foot, 25 mm. tubes. 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. CLYDE, N.Y. 


Acme «ii Electric 
























PACKING OR AD- 
MSTMENT due to 
Automatic _ Shaft 
Seal. Eliminates 
enacsronl leakage. vernon Investigate Gast 







vents oil leakage. . 
and ends trouble- Corer ene 
— ecjemment. = “ "I vie Standard or Tara 


applications to suit 
your particular needs. Our 
LesttLOmcem I Too Dar tram st fey; 
on special order, engineer- 
ed for specific applications, 
s illustrated in this Pump 
designed for use on aircraft 
test stands. It will pay you 
to “look into” the advan 
tages Gast Rotaries offer 
unequalled maintenance 
and operating economy 
space and weight saving 
trouble-free performance 
on any applicationin which 
compressed air or vacuum 


is used 


WRITE TODAY for FREE 
CATALOG on Gast Va- 
cuum Pumps, Compres- 


more a sors and Air Motors. 
than reci 


Te ce ee 8 


MOTORS e COMPRESSORS 
VACUUM PUMPS 















MONEY-SAVING 

AUTOMATIC TAKE- 
UP FOR WEAR. Cen- 
crifugal force holds 
Gast Composition 
Vanes against cyl- 
inder wall; no 
springs. 






GAST MFG. CORP., 135 HINKLEY ST., BENTON HARBOR, MICHIGAN 
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Slot Lining Simplified 


with COPACO 


OTS SCE VM ets wee oa 











OTTRELL Insulating Papers are tough yet 
flexible; and high in dielectric and heat 
re.istance. Available types include: 


COPACO COPAREX-S NUNGRA 
100% RAG 100% RAG High RAG 


First two guaranteed 300 vo'ts per mil. NUN- 
GRA usually tests 300. Nonchem. Standard 
Thickness .005 .007 .010 .015 .020 .025 .030. 
Mfd. in Standerd 30”x40” SHEETS ard continu- 
ous ROLLS 450’ to 2000’x'2” to 30” width. 


Submit Your Insulating foe Problems 
Both Old and New to COTTRELL Engineers 
SAMPLES 
COTTRELL PAPER COMPANY, Inc. ON REQUEST 


Fall River, Massachusetts 
Factory: Rock City Falls, N. Y. 


Do You Know ALL of the Advantage: 
of Infra-Red Ray Drying with 
NALCO DRITHERM -iisvexs LAMPS? 


Radiant Energy Drying, 
baking, heating and de- 
hydrating is the modern 
method — cuts drying 
costs, saves time, uses 
minimum = space, _spro- 
duces uniform results. 

















































Learn all of the advantages of the Infra-Red pro- 
cess—Write for your free copy of “Drying Prob- 
lems Made Easy” today. 


North American Electric Lamp Co. 
1082 TYLER STREET ST. LOUIS 6, MISSOURI 




















INFRA - REO 
DRITHERM 


















AND 
METAL SPECIALTISS 
Modern plant equipped to 


produce accurate work in 
all metals. 















 LLLddd, ceases 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO. Inc. 


70-82 Baker Street 
Providence, Rhode Island 



















AND DO IT FAST | 


with a 


Weld-Bilt| HELP CUT YOUR 


PORTABLE ELECTRIC | POSTWAR COSTS 
ELEVATOR > 


MAKE SHORT WORK of the chore 
of hand-stacking bundles, crates, 
cartons and boxes. Lift them 
with a “WELD-BILT’’ Portable 
Electric Elevator—and save val- 
uable man-hours for more profit- 
able work. 

Fast, safe, easy-to-operate ‘“WELD- 
Bitt” Elevators are now avail- 
able in many styles and capaci- 
ties. Telescope or hinged type. 4 sr Catalog 504A 


“Weld Bilt” 


WEST BEND EQUIPMENT CORP. 


233 WATER STREET, WEST BEND, WISCONSIN 
MATERIALS HANDLING ENGINEERS 


wo. ond Fo 


ks and Racks 


On the planning boards of American 
manufacturers are hundreds of new 
products that will add to the com- 
fort and joy of living when their 
production becomes possible. Re- 
frigerators and ranges—radios and 
clocks—motors and oil burners— 
equipment that must be mass pro- 


ELAYS i duced to bring its price in reach of 
the customer. 


ae Ae Many manufacturers have found 
FROM | TO 120 SECONDS af i that quality tools aid nimble fingers 


in cutting minutes off assembly and 


> Other important features include: et : 
| 1. Compensated for ambient tempera- ae ie gla 


' ture changes from —40° to 110°F. 


Make a note now to equip your 
2. Contact ratings up to 115V-10a AC. 


workers with Klein Pliers to enable 
3. Hermetically sealed — not affected by . h 
altitude, moisture or other climate changes them to save valuable minutes that 


S eae 3 : . 
. Explosion-proof. wer eg > oe mean so much to production costs. 

| 4, Octal radio base permits Rh ws 

easy replacement. 
: 5. Compact, light, rugged, 

inexpensive. 2 

6. Circuits available: SPST |gmcMe "<a * : i This booklet on the care 

Normally Open; SPST Nor- thea é ‘ and safe use of tools will 

mally Closed. 

WHAT'S YOUR PROBLEM? 

Sena for. 


. "Special Problem 
Na Descriptive 


TTC ae Cl] CU 


s Radio Corp., Ltd 
STR CLT a ee Be p PD 3200 BELMONT AVENUE, CHICAGO 18 ILLINOIS 


be sent on request. 
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performance’ st combine stance to — Bakelite. 


PLASTIC 
CONTACT BLOCK 
for Oil Immersed 
Circuit Breaker Station 


REAKING electrical cir- Monitor Controller Company. 
AJ cuits under oil is an essen- In this, as in many other 
tial precaution in chemical applications—both simple and 
plants or other locations where complex—the answers to chem- 
inflammable materials and _ ical, physical and functional 
fumes increase the danger of requirements are found in plas- 
fire, from sparks, tics. And, the solutions to de- 
The Aico-molded plasticcon- sign and molding problems 
tact block shown above gives which may arise are found in 
top-notch performance in an Aijco’s 29-year background of 
oil immersed push button cir- _ technical knowledge and mold- 
cuit breaker station made by the __ing skills. 
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- sit breaker 
he circuit ‘were 
; s a relay, the sion molds 
ssfu Opera one tolerance”: Prewroduction of the 
necessitat these produced in @ single -_ Ay, in 
tact b' : mold An counter. se holes must be 
comssion mold. Four 64 for mounue€’ other and to 
Range B), are — relation to 4 in depth beyons A tied 
curately placed) The slots exten holes (D) are slots 
‘molded-in slots ¢ flange. The oy to conn h the the 
top surface of TOF  & F) fo gainst @ plate Me cin. 
~ t 
thro h conf large — » od tolerance® peel mount- 
(C)- ply. For -_ «> from centers, Of, 90 the slight depres: 
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AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston © Bridgeport © Cleveland 


Detro# © New York © Philadelphia 


MANPOWER 


AVAILABLE « WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 


















DESIGN ENGINEER WANTED 


Excellent opportunity for electrical design engineer with 
small motor experience to work on design of motors for pres. 
ent aircraft application. Permanent position with good post. 
war chances for advancement. Box B-49. 


COMMUNICATION EQUIPMENT 


Technical and Production Engineers required by midwest 
Manufacturer Essential War and Peace Product. Box B-54. 


ELECTRICAL ENGINEER 


After 8 years experience in design and development of frac- 
tional horsepower universal motors, small D. C. motors and 
generators, I feel qualified to head a department engaged in 
similar activities. Want connection with small firm which 
uses this type of equipment in'conjunction with their product 
and is interested in developing same for their specific applica- 
tion. Prefer middle west location. Experience covers origi- 
nal mechanical and electrical design, laboratory management, 
preparation of production specifications and supervision of 
others during various stages of development. This is backed 
by good technical training and several years actual shop ex- 
perience. If you think there is a possibility that you may be 
this firm and that I may be your man, write Box B-55. 


WANTED—ELECTRICAL ENGINEERS 


Sales Engineer, Products Engineer, Development and Re- 
search Engineer. Permanent position with established Mid- 
Western manufacturers with excellent postwar prospects. 
Attractive salary, pleasant living conditions. Unusual oppor- 
tunity for advancement. Write at once, giving experience 
and salary expected. All replies held confidential. Address 
Box B-57. 


~ REGISTERED ELECTRICAL AND MECHANICAL ENGINEER 


Wide experience in experimental and development laboratory. 
Will move to Gulf Coast or Southwest. Age 45. Expert sign 
lighting and specialty transformers, inverters, electronics- 
applications, etc. Design and build production and special 
testing equipment. Box B-58. 


ELECTRICAL ENGINEERS 


Experienced in Design and Production of Electrical House- 
hold Appliances and Industrial Devices. Must have success- 
ful prewar background. Permanent position with large, pro- 
gressive organization. In replying give full particulars, 
places worked, projects, etc. Institute of Product Research, 
Dept. LAH, 448 S. Hill St., Los Angeles 13, Calif. 


WANTED: MECHANICAL AND ELECTRICAL ENGINEERS 
AND DRAFTSMEN 


We are expanding our engineering department and have 
openings for a number of men. We are now engaged princi- 
pally in essential war work but want men for permanent posi- 
tions designing and developing new postwar products, such as 
apparatus for heating, air conditioning, etc. Reply by letter 
to Chief Engineer,. giving experience, education, perso 

data, present employment, draft status and salary expected. 
a Stove Company, 7609 Platt Ave., Cleveland 4 

hio. 


WANTED: ELECTRICAL ENGINEER, DESIGNER ENGINEER, 
TEACHER 


Can place permanently in our organization one or two alert 
aggressive electrical engineers, preferably with considerable 
background in electronics and electrical apparatus desig” 
Some teaching experience would be highly desirable.. 
starting salary, bonus, and unlimited possibility for advance 
ment to party of suitable qualifications. Universal Scientific 
Co., Inc., 1102 Shelby St., Vincennes, Ind. 
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SMALLER, MORE EFFICIENT Do66in-Wound coiLs 
INSTEAD OF LARGER, LAYER-WOUND—Me6 cost increase 


With Precision Bobbins you can use wire of larger gauge—or 


more wire of smaller gauge—in same winding area. 


Precision BOBBINS 


Strong light dielectric paper core spirally 

wound. Vulcanized fibre flanges. Lightest 
strongest coil forms made. Reduce thread- 

souare ing and winding time. Easier assembly. Better heat 
dissipation. Better insulation. Weight and space 
saver. To your specifications. 





LET US MAKE UP A SAMPLE FOR YOU. WIRE OR WRITE. 


Manufacturer of Dielectric Paper Tubes, round, square, rectangular. 


PRECISION PAPER TUBE CO. 
2035 West Charleston St., Chicago 47, Ill. 


Descgn Engineers Speedy 


VALLEY 
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ry. Ball Bearing 

: MOTORS 
Because - 

i WILL NOT LOOSEN-- fi (ee 

68 y ey offer more flexibili power planning. 

- eo - Oo | @ They are built to meet unusual power loads and high 

> “qa hundred” connect- temperatures. 


ing and anchoring 
problems, for driving 
into a standard hole; they will 
not loosen even under continuous 
} vibration or repeated shock. 
With bodies of specified diameters, 
each has four flutes with raised 


@ They meet all operating conditions where hazards of 
liquids, chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 


@ Being made in % to 75 





ave (oversize) edges along its binding 
: or anchoring section. When driven ee h. p. sizes, they offer 
nc into a drilled hole, these work : ili 
OSI- hardened edges are slightly com- wide adaptability. 
1 as pressed. This deformation creates 
tter a steady and unyielding outward 
pressure of the flute edges against 
nal the walls of the hole. 
ted. DRIV-LOK pins come (standard) 
4, in type illustrated and in many 


special designs, in many materials 
and diameters. All can be de- 
livered promptly. 
rR To date our capacity has been 
’ taken for war requirements, but 
since we have no reconversion 
problems, we are ready at any 
lert, time to deliver a few test samples 
able or millions for post war production. 
Write for Catalog. 


ig THE DRIV-LOK PIN CO. 


10 567 W. WASHINGTON BLVD. 
nce CHICAGO 6, ILL. 












‘¢ §t. Louis 8, Missouri 
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ELAYS 


FOR POSTWAR JOBS 


It is an interesting commendation that many of the regular 
line of Ward Leonard Relays have so effectively served the 
needs of our Army, Navy amd Air Corps. This is a tribute to 


the design and quality of Ward Leonard routine production. 


Designers of postwar products may rest assured that when 
they select relays from the Ward Leonard line, they have 
chosen relays of proven merit. The line includes types and 
capacities for practically every commercial, industrial and 


communications application. 


Bulletins available describing light, intermediate 
and heavy-duty relays in various contact combina- 
tions. Send for bulletins of interest to you. 


- 2 


BUY 
MORE WAR 
ee, 


rox _ RELAYS RESISTORS + RHEOSTATS 


Electric control cme devices since 1892 


4 
j 


Offices in all principal cities 


WARD LEONARD ELECTRIC COMPANY : :4 SOUTH * MOUNT VERNON, N. Y. 
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Special Electrical Porcelain Section, 


Wee AND 
PRECIOU 


Radio and Radar ... antenna tuners, wave guides and 
stabilizers ... function at new high levels of efficiency 
because of laminated precious metal tubing and solid 
coin silver tubing. 

The entire Electrical Industry has been quick to recog- 
nize the fact that laminated precious metal tubing main- 
tains delicate electrical properties without variance under 
any climatic or atmospheric conditions. It is therefore 
ideal for electronic applications, high frequency radio 
parts and delicate instrument assemblies. 

Gold, silver, platinum and palladium or special precious 
metal alloys laminated to base metal have made these 
things possible ... 
© The desirable electrical, mechanical or chem- 

ical qualities of the precious metals have been 
added to the strength or other desirable prop- 
: erties of base metals, precisely 

where and as required. 
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SHEETS + WIRE + 


D. E. MAKEPEACE 
Main Office and Plant, ATTLEBORO, MASS. 
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* TUBING + SOLDERS + FABRICATED PARTS AND ASSEMBLIES 





































LAMINATED 
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® Precious metal properties of corrosion resist- 
ance, electrical superiority, and durability are 
obtained without solid precious metal costs. 

® Uniform maintenance of lamination ratios with 
no porosity, pit marks or defects. 

® Finer, more lasting finishes than are otherwise 
obtainable in base metals. 

Almost every conceivable shape of tubing may be had. 
Rings, sleeves and jackets are quickly and economically 
cut from laminated tubes. Machining and forming opera- 
tions can often be eliminated or reduced by the use of 
specially shaped tubing. 

To assist you in the application of our products to your 
products we are maintaining a staff of thoroughly ex- 
perienced metallurgists, chemists, designers and con- 
sultants...an up-to-date research and testing labora- 
tory ...and a splendidly equipped tool room. These are 
all at your service to cooperate with your own staff to 
the full extent of our facilities. 

Your inquiries are cordially invited. Ask, too, for a 
copy of our new descriptive folder. 


. probucts 



































COMPANY 
New York Office, 30 Church St. 
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make every one a 


STE Sy DY 


speeds you need for most of your motor driven 


cs 

i machinery . . . use Master Gearhead Motors. 
Py ST ea es od a 
$ Sit Mes i eM ee ea | 


MM 
ciency (less than 2% power loss for each 


iret ee 


They will add greatly to the compactness, ap- 


pearance, convenience and safety of any of your machines. 


But it's very important that you use MASTER gearhead motors, be- 
oT Mt eM ee ee a ee) 
rTP Tb PCT ats and in such a wide range of types and 

sizes. Any size, 100 horsepower and smaller . . . for all cycles, 
phase and frequencies . . . in open, splash proof, fan 


TCT MU ee et ad) oa 





and Unibrakes . . . for every type of mounting . . . all of these 
TCU MCT ee Oe ae | 


into the one best integral power drive for each job. 
Next time you need motors for your plant or product, moks 
a real success of the job with Master Gearhead Motors. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 





There is one bes? way to secure the Are 


MOTOR EXCHANGE PLAN PROVIDES 


REPLACEMENT SERVICE IN 
24 HOURS OR LESS 


ANYWHERE IN THE UNITED STATES 


Westinghouse Motor Exchange points in 
all principal cities can service most Westing- 
house small motors of standard sizes in 24 
hours, or less, anywhere in the United States. 
This service gives the appliance user an effi- 
cient, factory-rebuilt replacement motor in 
exchange for his old motor at a low, flat cost. 
Your nearest Westinghouse office will give 
you full details. Ask for bulletin B-3336. 


Re 


5 


YU 
‘a Rn A Z 


ae 


ASK A WESTINGHOUSE APPLICATION ENGINEER 
NOW HOW IT WILL BEHAVE ON YOUR MACHINE 


Some design plans are foolers when it comes to 
motor application problems. What may seem per- 
fectly logical in your planning stages may turn out to 
be a headache later. So, now is the time to double 
check your motor drive. Later, it may prove costly 
. +. May necessitate a specially-engineered motor. 

Westinghouse standard small motors have been 
proved in thousands of applications. Numerous 
specialized designs have been developed to meet 
the requirements of particular applications. These 
standardized designs offer additional advantages in 
lower costs, speedier deliveries, reduced inventories 
and simplified servicing. 

Westinghouse application engineers are ready to 
help you with your motor problems. Call your nearest 
Westinghouse office or write Westinghouse Electric 
Corporation, Lima, Ohio. J-03229 





